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Soil nematodes, community composition, seasonal dynamics, oak-hornbeam forest. Prague 

Abstract, Soil nematode community was studied in a deciduous forest in the Natural Protected Area Chuehelsky 
haj in Prague. The characteristic of the community was studied as follows: species composition, diversity, abun¬ 
dance, trophic structure and seasonal dynamics. The community was characterized by a high number of species 
(98) but a relatively low mean abundance (3.94 x 10 ind.m ). The most abundant genera were Plectus. Filen 
chus. Rhabditis and Eudorylaimus. 

Oak forests or mixed oak forests cover a significant area on the lerritory of die Czech Repub¬ 
lic. Free-living nematodes are an important part of soil fauna in those ecosystems composing 
diverse and abundant communities. Those communities on the European territory were studied 
by Silly (1973) in Slovakia, Bassus (1962) hi Germany, Wasilevvska (1970, 1971) in Poland or 
Solovyeva (1986) in the European part of the former Soviet Union. In the Czech Republic, 
nematodes of an oak forest in South Bohemia were studied by Hanil (1994). 

The aim of the present study was to investigate the nematode community of an oak-hornbe¬ 
am forest near Prague in Central Bohemia, a part of the Natural Protected Area Chuchelsky hij. 

MATERIAL AND METHODS 

Investigations were carried out in an oak-hombeara forest (Melampyro nemorosi Carpinelum) in the Chu¬ 
chelsky haj near Prague in Central Bohemia, north-west slope, 275 m a,s.l., square code 5952 in the network ot 
squares on the map of the Czech Republic for faunistic research. This locality is a part of the Natural Protected 
Area 

The soil is mesotrophic brown on Silurian rock composed of diabases, limestones and slates. The charac¬ 
teristic of the soil is in Tab. 1. 

'the climate of the region is characterized by a warm and dry summer, a short winter with a very short 
duration of snow cover (Quit 1971). Mean annual temperature and sum of precipitation in 1990 were ]0.7 ,; C and 
409 mm, respectively, corresponding values in 1991 were 9.3“C and 409 mm, The seasonal changes of temperatu¬ 
re and precipitation are given in Tab, 2, 

Soil samples (7 x 7 cm) were taken monthly from September 1990 to August 1991 in 7 replicates down to the 
depth of 10 cm. Nematodes were isolated from 5g of mixed soil using the modified Bacrmann funnel method fot 
24 hours, fixed in FAA and transferred to glycerin (Saly 1983). 

The study material consisted of 5,252 nematodes. Individuals were determined to species, specimens in ne¬ 
matode genera were counted. Shannon index of diversity was calculated from genera abundance according to the 
formula: 


* corresponding author 
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n 

H' - £ [Ni/N]. In [Ni/N] 
i-l 

N, abundance of i-th genus 
N - total abundance 
n - number of genera (Odum 1977) 

fable 1 Soil characteristics of locality 


1989 1990 


humus (%) 

32 10 

840 

C (%) 

701 

4 88 

N (9b) 

0 76 

027 

ON 

9 22 

18 07 

CaO (ing/lOOg soil) 

988 00 

151 (X) 

MgO (mg/lOOg soil) 

1970 

12 90 

P2O5 (mgl 1 OOg soil) 

890 

900 

KiO (mg/lOOg soil) 

17 30 

930 

pH (H2O) 

5 33 

488 

pH (KCI) 

■164 

3 94 


Table 2 Mean monthly temperatures (°C) and sum of precipitation (mm) Ifom September 1990 to August 
1991 


1990 

IX 

X 

XI 

xn 

1991 

I 

11 

in 

IV 

V 

VI 

vn 

vm 

mui 49 

3) 

63 

19 

8 

11 

28 

24 

37 

90 

46 

56 

°C 12 9 

105 

52 

09 

20 

23 

69 

85 

109 

16 3 

208 

193 


The species were divided into five trophic groups buctenvotes, fungivores + facultative plant feeders, plant 
feeders, omnivores, carnivores (predatom) See check list Tab 3 Pearson’s correlation coefficients were calcula¬ 
ted between temperature - abundance, and precipitation abundance 

Seasonal changes of the nematode community were evaluated using agglonierative classification of samples, 
genera abundance transformed by k>g(.x+3), Euclidean distance. Ward's method (Wishart 1981) Nematode mate¬ 
rial is deposited with the authors 


RESULTS 

A total of 98 species, 64 genera, 32 families and 9 orders of soil nematodes were found in the 
study plot (Tab 3) c Dominant genera were as follows - Filenchus (1.34 x l(f md.m 34,07%). 
Pleclus (0.40 x lO" uid.m , 10.05%), F.udoryluimus (0,32 x 10 5 ind.m 2 , 8.15%), and Rhabditis 
(0.22 x 10 ’ mdaii ", 5.52%). The population maximum of (he genus Filenchus was found in 
October 1990, those of the genus Plectus m February 1991, the genus Eudorylaimus in Decem¬ 
ber 1990, the genus Rhabditis in January 1991 Mean annual value of the. Shannon index of 
diversity was 2.73, monthly values fluctuated from 1.54 to 2.85. 

The mean abundance of nematodes was 3.94 \ 10 5 ind.m' 2 , its seasonal changes are given tn 
Fig 1. The highest abundance was found in January 1991. Among the trophic groups fungivores 


128 



fN 

E 

T3 

C 

ul 

o 

x 

LU 

O 

z 

< 

o 

z 

D 

tn 

< 



IX X XI XII I II III IV V VI VII VIII 
1990 1991 


n 

PLANT FEEDERS 

mm 


CARNIVORES 


OMNIVORES 

FUNGIVORES 

BACTERIVORES 


Fig 1 Seasonal changes of nematode trophic groups 

f F facultative plant feeders were the most abundant nematodes and their seasonal changes were 
very similar to those of the total nematode community Microbivores had their peak of abundan¬ 
ce in January 1991 as well as ommphages and predators (Fig. 1). 

The development of nematode community at different sampling months is shown in Fig. 2. 
The community structure in January 1991 was different from that in the other months, mainly 
due to the high abundance of the genera Filenchus, Rhabdins, Acrobeloides (Cobb. 1924), Apor- 
celaimellus fleyns, 1965 and Tylencholuimus. Samples from 1990 were clustered into the group 
A. There was a high similarity between samples taken m April, May, June and these samples 
were more similar to the community in February (group B) than to that in March, July and 
August (group C). 


f DISCUSSION 

The oak-hornbeam forest studied was characterized by a high number of nematodes species 
as well as the oak-dominated forests studied by Bassus (1962), Sily (1973), Solovyeva (1986) 
and Hindi (1994). The highest values of the Shannon index of diversity were found in August 
1991 (2.85), November 1990 (2.82) and m January' 1991 (2 80). Similarly, Hindi (1994) found 
the highest values ol Ihe Shannon index in August in an oak forest m South Bohemia. It is 
interesting, that the lowest abundance of nematodes in the studied forest was in August, whereas 
on the contrary Hindi (1994) found the peak of abundance m (hat month. 

The abundance of nematodes in oak forests is very' variable. Volz (1951) found the maxi¬ 
mum abundance of 29 9 x lOmidJu in an oak-ash forest in Germany, Hindi (1994) found the 
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Fig. 2. Cluster untdysis ol nematode genera (log (xt 1) of abundance, Euclidean distance). 

minimum value of 0.35 x I0 6 ind.m' 2 . The average abundance of nematodes in deciduous forests 
varies in range of several millions of individuals perm 2 (Sohlenius 1980, Wasilcwska 1981). In 
comparison with these data, the abundance of nematodes in the study plot was low. The cause of 
this phenomenon could consist in dry weather in the year investigated as indicated by negative 
correlation of nematode abundance either with average month temperatures (r = -0.587, n = 12, 
P = 0.05), or with precipitation (r = -0.424, u =• 12), too. Dry summer was probably responsible 
for the absence of the peak of abundance in August found by H2ngl (1994) in an oak forest in 
South Bohemia, however, the high Shannon index value of the nematode community remained 
unaffected by shortage of soil water. 
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Microbivorous nematodes usually dominate in oak forests. Arpin and Ponge (1986) fount 
Umost equal proportion of bacteriophagous and mycopkagous nematodes in an oak forest it 
France as well as in the oak-hornbeam forest studied. The genera Filenchus, Eudorylaimus 
plectus and Rhabditis dominated in the forest studied and the same dominats were also ascertai 
ncd in the oak forest studied by H4n£I (1994). In the oak-hornbeam forest in Slovakia Rhabditk 
was the dominant bacteriophagous genus, Aphelenchus Bastian, 1865 was dominant in the 
niycophages (Silly 1973). True phytophagous nematodes had a low abundance in the fores 
studied and in the forest studied by Hdnei (1994), Silly (1973) found a high abundance of tht 
phytophagous species llelicotylenchus multicincius (Cobb, 1893). These differences are proba 
bly related to a different soil profile and herbaceous undergrowth in the forests compared. 

SUMMARY 

1. A total of 98 species of the soil nematodes were found in the oak-hornbeam forest. 

2. The average nematode abundance was ^.94 x 10 5 indm' 2 The maximum abundance valuf 
was found in January 1991 (9.03 x 10' ind.m'“), (he minimum value was in August 1991 (0.83 > 
10 5 ind.nr ). The dominat genera were Filenchus, Eudorylaimus, Plectus and Rhabditis. 

3. Microbivorous nematodes represented the greater part of the nematode community, ify 
abundance of parasites on higher plants was low. 

Table 3. Check-list of nematode species in oak-hornbeam forest, B - bacterivores, F - fungi 
vores, P - plant feeders, O omnivores, C - carnivores 

order MONHYSTERiDA 

1. Monhystera Baslian, 1865 sp, (B) 

2. Eumonhystera vulgaris (de Man, 1880) (B) 

3. Geomonhystera villosa Btitschii, 1873 (B) 

older. ARAEOLA1M1DA 
4 Anaplectus granulosus (Bastion, 1865! (B) 

5. Plectus aewninatus Baslifui, 1865(B) 

6. Plectus longicaudatus Butschli, 1873(B) 

7. Plectus fiarvus Bastian, 1865 (B) 

8 . Plectus rhizophilits de Man, 1880 (B) 

9. Plectus Bastian, 1865 sp (B) 

10. Ceratoplectus armatus Biltschli, 1873 (B) 

11. Tylocephalusauriculatum (Btitschii, 1873) (B) 

12. Wilsonama otophorum (de Man, 1880) (B) 

13. Cylindrolaimus de Man. 1880 sp. (B) 

order CHROMADOR1DA 

14. Chromadarina Filipjev, 1918 sp (B) 

order. RHABDITIDA 

15. Metateralocephaluscrassidens At Man, 1880(B) 

16. Teratocephalus tenestris (Btitschii, 1873) fR) 

17. Teratocephalobusparatenuis Hroshenko, 1973 (B) 

8 . Acrobeloidesnanus (de Man, 1880) (B) 

). Cephalobuspersegnis Haitian, 1865 (B) 

). Cephalobus troglophilus Andrassy, 1967(B) 

I. Heteruccphulobus elongains (de Man, 1880) (B) 

!. Eucephulobus oxyuroides (de Man, 1876) (B) 


f 
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23 Eucephafobtis stnauts Bastian, 1865 (B) 

24 Acrobetes LtrtsCow, 187? sp 05} 

25 Cenitlellus hamatus 'Ihomc, ) 937(B) 

26 Paring) olaimus rig ulus (Schneider, 1866) (B) 

27 Biirsillawonhyslera (Butschli, 1873) (B) 

28 RluiMitis Dujardin, 1845 sp (B) 

29 dmier larvae (B) 

order APUBLENCTUDA 

30 Apheienchus a\ tnae Bastlail, 1865 (F) 

31 Paraphelenchuspseudopariehnus (MicoleUky, 1992) (F) 

32 Aphelenchoukssapy ophthts Franklin, 1957 (F) 

33 ApheUnchoidcs put returns (Bssiiun. 1865) IF) 

34 AphelenchoiclesFiscber. 1894 sp 1 (F) 

35 Aphelenchoufes Fischer, 1894 sp 2 (F) 

36 AphelenchoulesFischcr, 1894 sp3 (F) 

37 Seimo a Fuchs, 1931 sp (C) 

order TYPRNCH1DA 

38 Filenchus \ ttigai is ( Brzcski, 1963) (F/P) 

39 Filenchus filtfonms (Bulschli, 1873) (F/P) 

40 Filenchus disci epans (Andrassy, 1954) (F/P) 

41 Filenchus helenae (Szc/ygiei, 1969) (F/P) 

42 Filenchusimiuilus (Cobb, 1893) (F/P) 

43 Filenchus (Andrus sy, 1954) sp ) (F/P) 

44 htenchus (Andrassy, 1954) sp 2 (F1P) 

45 Letcnchus leplusvma (de Man, 1880) (F/P) 

46 lytenchus da\ amei Hastian, 1865 (F/P) 

47 Vy/evrc/iw Bastian, 1865 sp (F/P) 

48 Paratytenchus Micolelzkv, 1922 sp (P) 

49 GiacdacnsRaski, 1962 sp (P) 

50 Malenchus bryop/itlus (Sterner, 1914) (F/P) 

51 Malenchus Andrassy, 1968 sp (l/P) 

52 Dityleuchus Cihpjcv, 1936 sp (l) 

53 Coslenchus coslolus (dc Man. ) 921) (P) 

54 Bvlerxlo’its\olutus Land el Siddiqi, 1963 (F/p) 

55 ry/enchorhynehus Cobh, 1913 sp (P) 

56 77e)(co(yle«c)iuiSlemer. 1945 sp O’) 

57 Rotyfenchus Fill p|CV, 1936 sp (P) 

order HNOPI IDA 

53 Alattnus prim tin us de Man, 1880(B) 

59 A la i m us meyh Andrassy, 1961 (B( 

60 Alaimus dc Msn, 1880 sp (B) 

61 Amplurielus rloltchui its (dc Mail, 1876) (13) 

62 Pnsinalolanniis rlotichw us de Mini. JS80/B) 

63 Prismalolannusmtennedms (Butschli, 1873) (B) 

64 Bastmiiia giact/isde Man, 1876 (B> 

65 Trtpylafihcauefata dc Man, 1880(C) 

66 Ti tpy/a grganlea Diulay 1897(C) 

67 Tupyia Bastian, 1865 sji 1(C) 

68 Ti tpyla Bastian, 1865 sp 2 (C) 

69 Tobt tlus Andrassy, 1959 sp (C) 
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70. Irunus Bastian, 1865 sp. (Cl 

order MONONCHIDA 

71. Clarkus papiliatus (basuan, 18651(C) 

72. Coomansus parvus (dc Man, 1880) (C) 

73. Motion thus Bastian, 1865 sp. (C) 

74 lotonchus simmenensis (Kreis, 1924) (Cl 

75. lotonchusiCobb, 1916)sp (C) 

76. Mylonchutus brachyuris (Biitschli, 1873) (C) 

77. Mylonchulus (Cobb, 1916) sp. (C) 

78. Anatonchus tridentatus Uie Man, 1876) (C) 

older DORYLA1M1DA 

79 Dorylaimus Dujardin, 1845 sp (O) 

80 MesodcrryUumus Andrassy, 1959 sp. (0) 

81. Eudorylaimus carter! (Bastian, 18651(0) 

82 Eudorylaimus parvus (de Man, 1880) (O) 

83 Eudorylaimus Andrassv, 1959 sp. 1 (O) 

84 Eudorylaimus Andrassy, 1959 sp. 2(0) 

85. Eudorylaimus Andiassy, 1959 sp.3 (O) 

86 Aporcetaimellus obscurus (Thome et Swanger, 1936) (O) 

87 Aporcelaimelius obtusicaudatus (Hastian, 18651(0) 

88 7 'ytench olatmits stecki Sie me r, 1914(0) 

89. 7 ytencholaimusmirabtlis (BQtschli, 1873) (O) 

90. Tyienchoiaimusilc Man, 1876 sp (O) 

91 Tylench ohiimellus Cobb in Cobb, 1915 sp. (O) 

92 Diphtherophora communis de Man, 1880 (O) 

93. lumgidorella Thome, 1939 sp. (O) 

94. Langidarus elongatus (de Man, 1876) (O) 

95. Nygolaimus brachyuris (de Man, 1880) (O) 

96. Paraxonchium laetificans ( Andrassv, 1956) (O) 

97. Pungentus Thome et Swanger, 1936 sp, (0) 

98. tinchodelusi home, 1939 sp. (O) 
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Abstract. Basic morphological and morphometneal aspects of the cochlea in two primate species have been 
studied Six adult individuals of the Vervet Monkey (Cercopithecus aethiops ) and four individuals of the 
Stumptail Macaque (Macaca arctoides) have been involved. Standard paraffin sectionnins and surface specimen 
techniques were used for the assessment. General cochlear morphology is very similar in the two species under 
study. Numbers and densities of cochlear hair cells are slightly higher in the Macaque than in the Vervet. While 
the distribution of outer hair cells is also similar m the two species, the inner hair cell distribution differs. How¬ 
ever, neither in the Vervet, nor in the Macaque die hair cell distribution correlate with the audiogram. Vague 
correlation between the audiogram and die inner hair cell distribution found in the Vervet cochlea cannot be 
considered as strong evidence. Hence, the quantitative aspect of die hair cell distribution in the two pnmate 
species studied resembles more die situation in man than m nonprimate mammals where such coiTelation has been 
repeatedly found. 


INTRODUCTION 

Several mammalian species from different taxonomic groups were studied as to the basilar 
membrane length, width or thiekness, number of eochlear hair cells, changes in hair cell density 
distribution along the spiral organ of the inner ear, etc. 

It has been already found that in majority of species studied so far there are conspicuous 
variations in the densities of hair cells in the cochlea. These variations followed a similar (or 
even identical) pattern ai all individuals of a given species (Ehret & Frankenrciter 1977, Burda 
& Voldfich 1980, Burda & Ulchlovd 1983, Burda 1984, Burda A Voldfich 1984, Burda et al. 
1988a, Burda ct al. 1988b, Burda et al. 1989 etc.). 

Burda & Voldfich (1984) proposed that the above mentioned species-specific variations may 
be of a great importance for frequency resolution and/or intensity discrimination capabilities, 
because in number of mammals studied there is a perfect corelation between the functional curve 
of auditory thresholds (audiogram) and the morphometrical curve of hair cell density distributi¬ 
on (Ehret & Frankenreiter 1977, Burda & Voldfich 1980, Burda & Ulehlovd 1983, Burda 1984 
etc.). 

Controversially, in man, changes of hair cell density distribution along the basilar membrane 
are small, interindividual variations in hair cell counts are high and do not correlate with the 
audiometncal curve (UIehlov2 & Voldfich 1987). 
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This controversy provokes several questions about the aplicability of various mammalian 
models for the study of human auditory function. It seems to be a logical consequence that for 
the purpose of human studies other primate species would be the optimal models. However, 
appart from man, no other primate species has been studied in delai! from this aspect. Even the 
review article on the comparative cochlear morphology published recently by Nadol 0988) does 
not contain the basic morphological data on basilar membrane length and width, hair cell num¬ 
bers and densities etc. 

The purpose of this contribution is to fill this gap and bring some new data on the mamma¬ 
lian cochlear morphology and morphometry. In addition, die authors wish to ascertain whether 
the cochlear hair cell populations of two different species of old world monkeys show any 
species-specific variations which might be correlated with the audiometrical curve (similarly as 
in mammals from lower taxonomic groups) or whelher the hair cell population resembles the 
seemingly "unremarkable" quantitative pattern of the human organ of Corti. 

MATERIAL AND METHODS 

Twelve cochleae ol six adult individuals of the Vcrvct Monkey {Cercopithecusaethiops) and eight cochleae 
of four adult individuals of the Stumptail Macaque (Macaca arctuides) are involved in this study AH subjects 
were nontreated control animals from the colony of the Institute of Sera and Vaccines (Rraguc, Czech Republic). 

After sodium pentobarbital euthanasia, the middle ear cavity was exposed by a transtympanic approach and 
the cochlea was perfused with 10% neutral formaldehyde solution The temporal bones were then removed and 
immersed in the fixative After fixation the temporal bones were rinsed m running lap water, the bone of the otic 
capsule was thinned by means of a dentist’s drill and the cochlear partition was isolated from the apex up to the 
hook region under a dissecting microscope. The whole spiral organ was stained in situ with toluidinc blue and 
Ehrlich's haematoxyiin The method is described in detail elsewhere (Clehlova & Voldrich 1987) Tire surface 
specimens of the basilar membrane were mounted in glycerol (sec Burda et al 19X9) One cochlea of both species 
was decalcified by EDTA in toto, embedded in paraffin wax (FLUK.A) Midmodiolar sections were cut at 15 
micrometers thickness. To ascertain tire mean basilar membrane width, five measurements were taken at every 
half-turn in tire horizontal modiolar plane. 

For quantitative assessment, the organ of Corti was divided into ten segments of equal length m the range of 
”1" to "10" with subdivisions of "1", with helicotrema being the starting {joint All observations and measurements 
including the sensory stereocilia height assessment were made by light microscopy, 

RESULTS 


The cochleae of both species studied have 3 and 1/4 turns. The mean total length of the 
basilar membrane from apex to base including the hook region was 25.88+0.91 mm [N=*l 1] and 
25.08±09.1 mm |N=7] in the Vervct and the Macaque respectively (Tab. I, Tab. 2). The basilar 
membrane width, measured hi each successive half coil tanged from 114.05+3.8 lo 317.76+7.22 
micrometers in the Vcrvet and from U4.88±3.61 to 315.84±4.65 micrometers in the Macaque 
(Fig- 3). 

The organ of Corti contained on average 2493+108 inner hair cells [JHC], 9125+397 outer 
hair cells fOHC| in the Vcrvet and 2605+198 IMC, 9638+404 OHC in the Macaque. This means 
that there are on average 96 or 104 IHC and 355 or 384 OHC per one milimeter of the spiral 
organ of Corti in the Verve) and the Macaque respectively (Tab. I, Tab. 2). 

In both primate species, OHC are arranged, as is usual in mammals, into three rows which 
tend to be more irregularly arranged at Ihe apex than at the base (Figs 1 and 2)*. OHC which 
could be classified as belonging lo the fourth row were found only exceptionally. 

The density of hair cells along the organ of Corti was not uniform. As far as OHC are 
concerned, their density decreased almost linearly from apex to base (Figs. 4 and 5) correspon- 
* The figures 1 and 2 will lie found at the end of this issue. 
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Table 1 Basilar membrane length and hair cell counts 
individuals involved, R, L - nght or left car) 

in the Vervet Monkey (1 to 6 

- numbers 

individual/ 

BM length 

Total HC 

Total OHC 

/ear 

(mm) 





1/L 

26 29 


2458 


9063 

l/R 

25 98 


2516 


9068 

2 /1. 

27 54 


2605 


9085 

2/R 

27 23 


2604 


9195 

3/L 

25 67 


2361 


8552 

3/R 

25 04 


2280 


8484 

4/L 

25 35 


2533 


9199 

4/R 

25 20 


2516 


9193 

5/L 

25 07 


2451 


9291 

5/R 

24 84 


2452 


9245 

6 /R 

26 45 


2644 


10002 

mean 

25 88 


2493 


9125 

Sd 

091 


108 5 


3967 


ding to a continuous widening of the cuticular plates of OlfC and flattening of the "W" pattern ot 
the OHC slereocilia formation. On the contrary, in both species under study the density of IHC is 
apparently different and species specific. In the Vervet Monkey it decreases from the apex 
reaching its minimum value by the third and fourth segment, then it begins to rise again towards 
the base (with two cochleae of the animal No 3 beemg the exception) reaching a plateau of 
maximum density values from the fifth to the nmeth segment. There is a slight depression in the 
IHC density curve apparent between the sixth and the seventh segment. It is, however, not 
present in all cars studied. Although the absolute number of IHC within respective segments 
varied in different individuals, the density distribution curves followed (with one above mentio¬ 
ned exception) a similar trend in all ears examined (Fig, 6). No difference between males and 
females has been found. 

In the Stumptail Macaque the IHC density decreased steeply within three apical segments 
from 230-140 IHC/mm to 110 IHC/mm then the curve followed a moderate descending trend 
finally reaching about 95 IHC/mm at the base (Fig. 7). 


Table 2 Basilar membrane length and hair cell counts in the Stumptail Macaque (1 to 4 - numbers of the 
individuals involved, R, L - right or left ear) 


individual/ 

/ear 

BM length 
(mm) 

total IHC 

total OHC 

1/L 

23 69 

2538 

9006 

l/R 

23 92 

2517 

9123 

2/L 

25 38 

2752 

9690 

2/R 

25 99 

2828 

10005 

3/R 

25 24 

2690 

9885 

4/L 

25 76 

2233 

9864 

4/R 

25 59 

2679 

9894 

mean 

25 08 

2605 

9638 

Sd 

0 91 

197 8 

404 1 
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BM width (micrometers) 



0 5 10 15 20 25 


distance from helicotrema (mm) Fig. 3. Basilar membrane width. 


OHCperimm OHC per imm 



123456789 10 123456789 10 

segments from apex(1) to base(10) segments from apex( 1 ) to base(10) 


Fig 4 Outer hair cell density per 1mm of the organ oi Corn (Velvet Monkey). 
Fig. 5 Outer hair cell density per 1mm of the organ of Corti (Stiunptail Macaque). 
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IHC per 1mm 


IHC per imm 



123456709 10 123456789 10 


segments from apex(1) to base(IQ) segments from apex(1) to base(10) 

Fig 6 Inner hair cell density per 1mm of the organ of Corti (Vervct Monkey). 

Fig 7. Inner hair cell density per lmm of the organ of Com (Stumptuil Macaque). 


height (micrometers) 



distance from helicotrema (mm) 


IHC (per 1mm) 



segments from apex(1) to base(10) 


Fig. 8 1 leight of longest stereoeilia in a given region (Stumptail Macaque - animal No. 3L) 

Fig. 9 Average hair cell densities m the two primate species studied (asterisk region corresponds to higher 
sensitivity for frequencies between 1 and 8kHz as given by Stebbins 1973) 
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According to pilot measurements performed in one cochlea of the Stumptail Macaque the 
stereocilia bundle gradually decreased its height From apex to base with only a slight apical 
difference between four rows of hair cells with the third OHC row having the longest and the 
IHC having the shortest hairs (Fig. 8). 


DISCUSSION 

Number of cochlear coils in both species tinder study is 3 and 1/4. It is the maximum length 
recorded in primates. Similar values are given also for Cebus albifrons, Ateles belzebuth and 
Pap to papio (Wemer 1960). The width of the basilar membrane falls within the range known for 
other primate species which according to Wemer (1960) is 105-158 micrometers at the base and 
306-432 micrometers at the apex but does not reach the values given for man by Held (1926, 
quoted by Nadol, 1988), i.e. 104-504 micrometers. In comparison with values mentioned by 
Nadol (1988) for several mammalian species including man the longest hairs in (he stereociliary 
tuft at the apical pole of hair cells arc higher (longer) in the Stumptail macaque than in rat, 
guinea pig, eat and even in man. Nevertheless, in ihc monkey, the stereociliary bundle height 
increases apicalwards in a similar manner as in other mammalian species so far studied. 

As mentioned already, OHC are distributed very regularly along the organ of Coiti similarly 
in both monkeys. On the contrary, m the Vervel Monkey tire density of IHC varies along the 
organ of Corti in a way which is seemingly different from that of ihe Stumptail Macaque. As 
evidenced and discussed in several mammalian species there are some striking correlations be¬ 
tween the distribution of hair cells and the curves of auditory (sensitivity and/or resolution) 
thresholds. In contrast, such a relation does not exist in humans. We have tried to compare the 
detennined morphometrical curve of the hair cell density distribution with die audiometrical 
pattern for four genera of the subfamily Cereopilhecinae, as described by Stebbins (1973). 

The only correlation can be found in the region of maximum IHC density in the Vervel 
which roughly correlates with high sensitivity for frequencies above lkliz (between segments 6 
to 8). We have to point out, however, that the concordance between die distribution of the IHC 
density and the auditory threshold is not as obvious as in some smaller, subprimate mammals 
studied from this aspect. The OHC densities in both species and the morphometrical curve of 
IHC density distribution of die Stumptail Macaque cannot be correlated widi the audiogram at 
all (Fig. 9). 

The lack of complete correlation between the hair cell density distribution curve and the 
audiogram cannot be interpreted as showing that the (inner) hair cells are not involved in frequ¬ 
ency discrimination, or that frequency discrimination is |wor in the primates under study. Even 
in those segments where the hair cell density is lowest (he actual total number of hair cells in a 
segment roughly corresponding to a frequency octave vibrating unit is comparatively high due to 
the longer organ of Corti. 

A correlation between the auditory sensitivity for a given frequency region and the number 
of hair cells, which is a function of the cell density and the length of the corresponding segment, 
has already been pointed out for several mammalian species especially for those from lower 
nonprimatc taxons such as rodents or bats (Ehrct & Fraukenreiter 1977, Burda & Voldfich 1980, 
Burda & Uleblovd 1983, Burda 1984, etc.) but was not proved in the present study for two 
primate species, the Stumptail Macaque and the Vervct Monkey. Tonotopically related hair cel! 
density distribution is also not known in humans. 

It is evident that the relation between the quantitative asj)ect of Ihe cochlear hair cell popula¬ 
tion and the functional ability is not clarified enough and still requires further study. 
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MELKONIAN M , ANDERSEN R A & SCHN12FT T (eds) The c\ toskeleton of Flagellate and Ciliate 
Protists. Wien -New York Springer - Verlag, 1991, 167 pp , Cloth Pncc OS 1386 OO, DM 198 

This volume represents a special edition of Trotoplusma", Vol 164, 1991 It was compiled by 20 internatio¬ 
nal experts and consists of 13 chapters, which actually present individual scientific reports giving a .good number 
of references to the primary literature The purpose of report 1 on terminology and nomenclature of the cytoskele- 
tal elements associated with the flagellartciliary apparatus in protista is to establish clear definitions, identify 
synonyms and indicate homologies Included are 43 detentions of cytaskeletal elements, for example paraxone- 
mal structures, fibrillar surface coat, flagellar hairs, transitional region, concentric fibers, basal body, carthwheel, 
microtubular roots, haptoneina etc Report 2 deals with tubulin gene families m flagellatc/cihatc prolists Report 3 
demonstrates the transmembmne signaling as an important component ol the function of cilian and flagellar 
surfaces Following four reports arc dedicated to the flagellar apparatus and swimming patterns od algal flagella 
tes In report 8 flagellar and cytoskeletal systems in arrotochondnal flagellates Archamoeba, Metamotwda and 
Pnrabnsidu, the so-called Arche/oa, are examined In spite of the lack of mitochondria the archezoan groups of 
prousts siiow considerable differences in thur organization llus report examines the characters of the flagellar 
apparatus and its associate cytoskeleton to obtain clues used for phylogenetic consideration of the three cited 
groups ol flagellates The data available m report 9 provide support for the hypothesis that euglenoids and kineto- 
plastids arc more closely related to e*ich othei they are to other protists Ulnastructural comparison of the mitotic, 
feeding and flagellar apparatus, and cytoskeleton arc investigated here In following two reports a comptuative 
overview of the flagelliir apparatus and cytoskeleton of the dmoflagcllatcs and descriptions of kinetic structure of 
the ciliate pi ousts are given I ast two reports deal with ultiastructural aspects ot algae and zoosponc fungi 

The cytoskeleton, intracelnlar network of protein filaments gives the cell strength, rigidity and shape, and it is 
responsible for cell motility and intracellular movements Several monographs devoted to this ccllulai organelle 
have been published recently This volume provides an up to date synopsis of the flagellarapparatus/ytoskeleton, 
illustrated by 154 high-quality, for the mam part electron microscopis figures It represents a valuable source of 
information for scientists who wish to become familiar with the morphology of protists and protozoan parasites 
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Abstract. The si/e stability of natural populations indicates that growth and mortaluy rates arc on average equal 
Fine tuning of die two independent processes suggests die existence of a regulating mechanism Two types of 
such mechanisms exist A decrease in llie number of organisms can either speed up die growth rale or slow down 
the morttdily rate The tanner mechanism (chemostat like) acts whenever die growth is limited by the concentrati¬ 
on of a resource Tire latter (turbidostat like) could Iw suspected whenever the growth is limited by predators or 
parasites .Simulation experiments showed diat under chemostat like and turbidostat-like conditions, organisms 
are selected toward efficiency of growth (gins of biomass produced/gms of resource consumed) and rate of 
growth (guts of biomass/limc), respectively The existence of two types of selection and the nature of parameters 
that are selected for, recall old idea of r K strategics The main difference is that while the old model predicts the 
existence ot r K continuum, this model shows that the two strategics arc exclusive 

INTRODUCTION 

The idea of rand K strategies (r and K. selection) is very popular among students of ecology' 
Originally r-selecuon meant selection for high population growth in uncrowded populations and 
K-selection referred lo selection for competitive ability in crowded populations (MacArthur & 
Wilson 1967, Hairston et a? 1970, Wilbur et al 1974) Later, however, the meaning of these 
terms was broadened (Pianka 1970, 1972, Southward 1977) and partially changed (Steams 
1976,1977, Parry 1981) 

Currently, r-slrategisls are considered those organisms that invest their reproductive effort 
into the production of a great number of offspring Biological qualities of the offspring, reflected 
by the chance that individual will survive and reproduce, can be low On the contrary, the 
K-stratcgists invest their reproductive effort into the production of fewer offspring with higher 
parental investment per capita Consequently, Ihe chance that an individual will survive and 
reproduce can be relatively high The biological properties of r-stralegists and K-strategists can 
also be characterized in concrete terms like body size, generation time, number of reproductive 
seasons during the lifespan (all lower m r-strategists), or by the effect of the strategy on the 
properties of the whole population Populations of r strategists fluctuate with tune Their size is 
usually lower than the maximal carrying capacity of the environment Competition in such po¬ 
pulations is low ot nonexistent The individuals arc often eliminated from the population rando¬ 
mly. and there is only a low correlation between the biological qualities or the age of individuals 
and their actual probability of dying The properties of populations of K-strategists are just the 
opposite 
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cultivation medium in a tank) and a rate of the pumping of medium through (and consequently a 
rate of the washing-out of the microorganisms from) the tank The growth of microbes can be 
described by a differential equation 

clA'Vd/ = N (r - D N) 

where N, r anti rare population si/e, time and growth rate (natality minus natural mortality 
|icr capita), respectively D is a constant, a technical parameter of the turbidostat, which determi¬ 
nes the rate of the pumping of the cultivation medium through the cultivation tank when popula¬ 
tion size is equal to one 

The second type of number-regulating mechanism operates in a chemostat. This system for 
continuous cultivation of microorganisms can be realized in any turbidostat by keeping the con¬ 
centration of some growth factor in the inflow' medium at very' low limits Under these conditi¬ 
ons the growth of microorganisms and the dynamics of the concentration of the limiting 
component in the medium (limiting resource) can be described by. 

dNIdr = N (Minfr, R1 k) - D N) 

dR/dt = DNS - DNR N Mm (r/k, R !) 

where R and S arc concentrations of the resource in the cultivation tank and m the inflow 
medium, respectively, k is the growth efficiency (the number of individuals produced per units 
of resource consumed), and / is the rate of input of resource into one organism under conditions 
when R = 1 The meanings of all other symbols are the same as in the previous model This 
proposed model differs from common models of the chemostat (Tilman 1982) m two respects 
First, the proposed model is universal, it can operate in the chemostat, as well as in the turhiclo- 
stat mode Second, the growth ol organisms is described by a non-smooth function Mm(r R I k), 
rather then by a Monod's function r Rl(R + !C) (in Monod’s function (Monod 1950) the K is a 
hall-saturation constant, the concentration of resource at which growth rate reaches halt its ma¬ 
ximal value) The Minimum function is preferred in the present model, because it better reflects 
the behavior of real organisms When the concentration of a resource increases the Monod 
function only asymptotically approaches a theoretical maximal growth rate For real organisms, 
however, the maximum growth rate exisls, which can he reached under the condition of optimal 
resource concentration but cannot be exceeded, no matter any further increase in the resource 
concentration (Pcczurkin 1981) 

In (he proposed mode! four types ot variables exist 1) output variables (/V, R), 2) technical 
parameters of Ihc device (S, D), 3) elementary biological parameters of organisms (r, k) and 4) 
composite parameter of the organisms (!) In contrast to the elementary parameters k and r, the 
composite parameter f cannot be a criterion of fitness. It represents either a physical constant 
reflecting the coefficient of diffusion of resource particles (Flegr 1990), or the result of a physio¬ 
logical regulation that optimizes the rate and efficiency of growth for a current resource concen¬ 
tration (Shnol 1979) 

Competition in turbidoslatic and chemostatic systems 

To study the competition m the number-regulated populations one must simulate the dyna¬ 
mics of a system of two different species (A and B) Such systems can be described by 

±Nj\/dl = Na (Mm(rA, R I k,\) - 1) (Na + Na)) 
dA’B/d t = Na (Mourn, R l kn)- D (1 V A + Na)) 

dR/di = D (Na + Nq)S - D(Na+Nq)R - Na Mui(rA/kA, R /) - Na Min (rs/ka, R f) 

One can analyze the competition of two species that differ in maximal growth rates as well as 
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Fi° 1 Simulation of the competition of two species. A and B under conditions of different concentrations of 
resource / in the inflow medium. The simulation was [xirfomied using the Biosimul C program (Puzourek, 1992). 
with parameters: 0=0.00007, 7=0.00001, r A »0.1. m-0.15. *a-30. *b-20. A' a (0)=50, A7 b ( 0)=50 and 7?{0)=300. 
Concentration of the resource in the inflow medium (S) was 1000, 3(X) and 553 arbitrary units for Fig. la, lb and 
Ic, respectively. 
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m efficiencies of growth It is illustrative to suppose that species A lias a higher maximal growth 
Tate and lower efficiency of growth than species B The result of numeric simulation of competi¬ 
tion under conditions of different resource concentrations in the inflow medium is shown in Fig 
1 Evidently three different situations could occur 

1) When the concentration of the resource is low , the growth of both populations is regulated 
by the chcmostatic mechanism The species with lower efficiency of growth (species A) is com¬ 
pletely displaced after an initial penod of growth 

2) When Hie concentration of the resource is sufficiently high, the opposite situation occurs 
Both populations arc regulated by the turbidostalic mechanism, which results in the displace 
nient of the population with Iow'er maximal growth rate (species B) after the initial penod of 
growth 

3) A range of concentrations of the resource also exists for which the population of species A 
is regulated by the chemostatic mechanisms while the population of species B is regulated by the 
turbidostalic mechanism A long-term coexistence of two populations is then possible During 
tlie penod of coexistence, species A is being selected toward a higher efficiency of growth wlnle 
species B toward a higher maximal growth rate This selection could result either m the swit¬ 
ching of the chemostatic regulation of population A to the turbidostalic, or in the switching of 
the turbidostatic regulation of population B to the chemostatic After such an event, the second 
species is quickly displaced 

In summary the chance of an organism as survival in interspecies competition is determined 
by two basic biological parameters (the maximal growth rate and the efficiency of the growth) 
and by the type of number-regulating mechanism in operation It is also determined by the 
organism's capacity to improve these parameters in response to natural selection 

DISCUSSION 

Results of our simulation experiments showed that under chemostat-like cultivation conditi¬ 
ons, growth efficiency was the cntical factor in the fitness of an organism and also a subject of 
natural selection Under the tiirbidostal like conditions the critical factor was the maximal grow¬ 
th rate 

It seems that m biological systems, even in the laboratory ones, a broad spectrum of proper¬ 
ties of the organisms plays an important role in interspecies and mtraspecics competition For 
example, mutants that can adhere to die walls of the cultivation tank or that can replace part of 
the resource with another component of the medium will displace their competitors Such muta¬ 
tions could tie considered an improvement of maximal growth rate and an improvement of 
efficiency of growth in the turbidostat and the cliemostat, respectively Consequently, they will 
be selected for under both turbidostat-hke and chemostat-like conditions When the same muta¬ 
tion can be interpreted as the improvement of growth rate or growth efficiency according to the 
type of number-regulating mechanism in operation, the practical meanings of discrimination 
between the two basic parameters of growth (rate and efficiency) might be questioned 

The reason for such discrimination is that a category ol mutations exists foT which the impro¬ 
vement of the grow th rate can be achieved only at the expense of the growth efficiency (and vice 
versa) The destiny of these mutations is determined by the lype of number-regulating mecha¬ 
nism in ofieration The trade-otf between efficiency and rate could be a very common phenome¬ 
non in biological systems (Shnoll 1979) It means that these mutations can be numerous and 
their destiny could determine the life strategy of organisms and the character of evolution of the 
population or ol the species 

The present model desenhes an artificial system for the continual cultivation of microorga¬ 
nisms The chemostat-hke as well as turbidostat-hke types of number-regulating mechanisms 
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operate also m natural ecosystems The chemos’taMike mechanisms operate whenever the grow¬ 
th of population is being limited by an availability of some resource (energy, substance, space) 
The turbidosfat-tike mechanisms must be suspected whenever the grow th of population is being 
limited by the activities of predators or parasites 

Real populations are continuously under influence from many factors Their growth is con¬ 
trolled by the availability of different resources and by the activities of different predators Their 
growth should be described by a general expression. 

dN/dl = f(7V A , N 3 , N 0 , JV Z ) 

Here, more than one value of A' can exist for which the dN/dr = 0 Some of these equilibrium 
points can lie stable, some unstable The population can move from one equilibrium point to 
another At any moment, however, the population can be at only one equilibrium point For any 
equilibrium point there are alw ays principal components that are responsible for the return of the 
population st/e to the original value after a fluctuation, 1 e , for the negative feedback loop The 
characterot these principal components determines what type of number-regulating mechanism 
is functioning at any particular equilibrium point 

When we look at the fist of properties of r-strategists and K-strategists given m the Intro¬ 
duction or chew here (Pianha 1978, Parry 1981). we can sec that the properties typical for r-stra- 
legists are always more or less lightly connected w ith maximization of die grotvlh rale, w lule lor 
K-sirategists with the maximization of the efficiency of growth It is also evident that r-stratc- 
gisis arc typical inhabitants of resource-rich ecosystems while K-sirategists of crowded ecosys¬ 
tems where the limitation by the unavailability of some resource can be observed or expected 
This suggests that the r-shalegisls and llie K-strategisis could m fact be Ihe organisms living 
under the lurbidostat-hkc and chcmostai-lihc conditions respectively The r-stralcgtsts aie being 
selected toward a higher r (tow aid maximal glow lli rate) winch lorccs them to adopt ihe r-maxi¬ 
mizing strategies At the same time, the K-strategisls are being selected toward a maximal effici¬ 
ency of grow th (maximal k) which toices them to adopt the ^-maximizing strategy 

Three differences between r-K and r k conceptions should be pointed oul 

1) The r-k conception predicts that the maximal growth rate and the efficiency of growth are 
being maximized dining evolution in turbidostal and chemostat, respectively 

According to r-K theory, parameters maximized are growth rate and carrying capacity of 
env ironmcnt at the turbidostal and chemostat, respectively From the results of simulation expe¬ 
riments it is ev ident, how ever, that the phenomenologically defined constant K (see the deluuti- 
on) is being maximized both in the turbidostal and Ihe chemostat 

2) Ecologists usually suppose that instead ol distinct r or K. selection, the r-K selection conti¬ 
nuum normally exists (Pianha, 1978) Our results show that these two types of selection arc not 
only distinct, but also exclusive The r-K continuum, w hich can be observed in nature, can rather 
be interpreted as the result ol an existence of evolutionary constraints Nobody doubts llial hor¬ 
ses w ill never change into bactena-lihe organisms, no matter how strong r-selecuon they are 
being exposed 

3) The r-K. theory is based on empirical data only There is no theoretical model that could 
explain the existence ot these two types of selection On the other hand r k conception, which 
explains the same empuical data, was deduced from a mechanistic model of population growth 
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BOOK REVIEW 

MARKELL E K , VOGE M & JOHN D T Medical Parasitology. Seventh Edition. W B Saunders Company, 
Hareourt Brace lovanovich, Philadelphia, London, Toronto, Sydney, Tokyo 1992 X + 163 pages Format 180 x 
260 mm Price hardcover Lstg 32 00 ISBN 0 7216-3411-7 

Tlvc leading author is Clinical IVofessorof Medicine and Tropica) Medicine at the University of California, 
San Francisco Unfortunately, the second author deceased in 1984 The third author is FYofessor of Parasitology at 
the Oklahoma State University, Tulsa 

ihc previous editions of this book appemvd in print in 1958,1965,1971,1976, and in 1986 As indicated in the 
preface, the major changes' m the present edition arc a number of new life -cycle drawings, additional illustrations 
lor and rearrangements of the chapters on techniques, the addition of a number of new figures throughout die 
book, and a new chapter on the parasitic diseases associated with immune deficiencies The volume is concluded 
with a comprehensive list of up-to-date references Individual parasitic diseases arc presented according to fo¬ 
llowing scheme morphology and biology of the causative agent, symptoms, pathogenesis, epidemiology, proven 
lion, unci treatment 

Chaptci 1 contains the introduction to parasitology and basic infonnahon in the field Chapter 2 provides 
insights into the phenomena of parasitism and host relations Chapters 3-5 arc concerned with protczoic parasites 
Lumen dwelling (intestinal) protozoa arc represented by the dysentery amoeba and other species of the genus 
Entamoeba, including the commensals Listed here are representatives of the opportunistic free-living genera 
Acanthaniocba mid Nucgkrn 1 urther on. the abates and apiconiplexims, including the isospores, sarvocysts, 
cryptospondiu, and mierospondiu are discussed hollowing chapters are dedicated to malarial plasmodia, leishma- 
niue, toxoplasms. and to oilier blood and tissue-dwelling (histozoic) protozoa 

Chapters 6-9 compose helminths as endoparasitcs m humans The trematodes are represented by tile giant 
intestinal fluke Lasciolopsis buski, by ecluiiostomes, hetcrophyids, by liver flukes, blood flukes (schistosomes), 
and by different species of lung flukes belonging to the genus Paragonuniis Uncommon trematode parasites as 
species of Alana and Nanophyctus s.llinincola are also looked at here lTie cestodes found m humans include the 
broad (fish) tapeworm, the pork and beet tapeworms, the agents of coenurosis and hydatid disease, and other 
tapeworms found in humans (genera Dipyhdium and I lyincnolcpis) 1anther on intestinal, blood, and tissue neira 
lodes that cause lilanal infections, Inchincllosis, visceral larva nugrans, angiostrongyhasis and gnathostommsis, 
and some uncommon tissue nematodes as liustrongylides sp and Bavlisascans procyoms arc looked at 

Chapter 10 concentrates oil arthropods and human disease Recorded are Die itch mile. Uie hair lollicle mite, 
lmtes of nonhuman hosts that cause lmlatmg dennatitis and allergy, human lice, fly larvae that cause myiasis, and 
chigoe flea Descriptions of p eiiListouws, injurious artluojxids and artliropod vectors follow 

Cha|)terll focuses on parasitic mlcctious in immunocompromised hosts Listed here are organisms ot uncerta¬ 
in taxonomic status (Pneumocystis carinn, Blastocystis homuus), particular species of sarcoinusligophorans, api- 
complexans, and imcrospondia (nncephahtozoon cumculi, Fnterocytozoon bieneusi), and particular species of 
helminths and arthropods Chapter 12 summarizes signs and symptoms of parasitic disease, and chapter 13 dis¬ 
cusses pseudoparasites and pitfalls 

Chapters 14 16 deal with procedures described for parasite identification and laboratory confirmation of para¬ 
sitic infections when discussing examination of stool specimens, examination ot blood, other body fluids and 
tissues, sputum and unne, and unmuiKKh agnostic methods Given here arc detailed prescriptions for fixatives and 
preservation solutions, stains and media tor culturing protoz,oan parasites 

•ihc tc u is extensively augmented by 259 figures composed of line dra wings and photographs Ihey constitu¬ 
te individual lde history stages ot protozoan and helminthic parasites, arthropods of medical importance, biologi¬ 
cal cycles, electron nucrographs, stcrcoscans, palliologic.il changes m organs and tissues, medical imaging 


(io be coitlimtetl on p 194) 
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Urban ecology, synurhization, island biogeography 

Abstract Based on material consisting of 9765 specimens collected in 105 localities, we analyzed present distri¬ 
bution of 11 small mammal species in the territory of Prague Tins material included original as well as literary 
data (published papers, unpublished final reports of inventory research in natural reserves, diploma theses, etc) 
from the period 1960 1990 Accorduig to their distribution pattern, the species can be divided into following two 
groups J) Ci ociduta suaieolens A[>vdetnus syhaticus Musmusculusend Microtusanahsare widely distributed 
in the whole territory, including the city centre 1 hese species are able to penetrate through built up areas M mu¬ 
scular \s the only true commensal species inhabiting buildings throughout the year C suaveolens is an outdoor 
species with the exception ot cold winter months in which pan of its population is concentrated indoor A syhan 
cus and M arvalts are not directly associated with human settlements, although the lomier species was found as 
winter immigrant into buildings A sylsaticus colonized almost all parks and other green areas in the city and 
become the most abundant species Urban populations of both C suaveolens md A sylvaticus may probably gain 
owing to the absence ot their potential competitors Mtcrolus arvalts is dependent upon presence of grassy plots 
2) Olher species could lie arranged into lollowing array according (o their decreasing ability lo penetrate into the 
centre of die city a) Sot ex araneus, b) Clethiionamys glareoUis , c) Apodemus flaxicolhs, d) Sot ex muiutus, 
Neomysfodiens and Mtcromys nunutus Absence of these species in suitable habitats in the parks and cemeteries 
surrounded by built up areas should be attributed to island effects Pitymys subtetraneus is distributed in the 
southeastern part of the Prague territory only, because a local limit of its range in Central Bohemia passes just 
through lYaguc area 


INTRODUCTION 

Animal populations living m large urban agglomerations may serve as proper model in eco¬ 
logical studies (Klausmtzer 1987). 

So far, little attention was devoted there to small mammals other than rats and house mice. 

In Europe, certain data on their distribution and ecology are available from, c g., Manchester 
(Yalden 1980), Oxford (Dickman 1987, Dickman & Doncaster 1986), Leipzig (Klcnke 1986), 
Berlin (Elvers & Elvers 1984), Warsaw (see below), Wroclaw (Chudoba et al. 1961), KoSice 
(MoLinsky 1985), Poltava (Gavrilenko 1970), etc Unfortunately, only few of these studies are 
based on numerous material This fact was in most cases caused by frequent disturbance of traps 
by humans, forcing researchers to limit samples or to use alternative methods (Dickman 1 986). 
The most comprehensive data were collected by Polish authors who systematically studied sy- 
nurbization processes m Apodemus agranus in Warsaw (Andrzejewski et al. 1978, Babinska- 
Wcrka 1981, Babinska-Wcrka & Gabarczyk 1981, Babmska-Werka et al 1979, 1981, 
Gebczynska et al. 1987, Ghwicz 1980a,b, Goszczynski 1979, Sikorski 1982a,b). 
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There are also papers dealing with ecology of small mammals in urban agglomerations in 
Central Asia (Alma-Ata: Stogov 1988), Japan (Takatsu 1976), and North America (Syracuse: 
VanDruff & Rowse 1986). 

In the Czech Republic the occurrence ot small mammals has been studied m the towns: 
Ceskd Budd)Ovice (VlCek 1979, VICek & Kohn 1986), Bmo (Pelikdn et al. 1980, 1983) and 
Liberec (Horovd 1987). 

In Prague, the systematical study of small mammal fauna started in the 1970s. Several papers 
about occurrence of small mammals in some parts of Prague have been published (Hodkova 
1981. HanzaJ 1982. Korbovd 1985b, Andfera 1987a,b, Vohrallk & Rehdkovd 1985, Frynta & 
Vohralik 1991), single records arc to be found also in publications by Gnindovd (1962), Vlasdk 
(1969) or in theses by Trpak (1964) and Small a (1969), but most of data remained unpublished. 
Reviews of the that time knowledge were repeatedly given by Ilandk (1975. 1976. 1983, 1985). 
Reeenlly, altcntioii was also paid to the reproduction and population structure in Crociduru 
suaveotens (Vohralfk 1988) and Apodemus sylvaiicus (Frynta 1992. 1993. Frynta & Vohralik 
1992, 1994, Frynta & Zizkova 1994). 

The major aims of the present study are as follows: 

1) Hitherto, a great mimher ot records concerning the distribution of small mammals in the 
city of Prague have been accumulated. Despite their potcuUal value, most of them remained jusl 
in field notebooks, some are available in unpublished theses ot have been published in obscure 
journals. Therefore, we attempted to arrange all these scattered records into a single data set 
useful for further analysis. 

2) A second aim is concerned with basic analysis of the distribution pattern in individual 
species. It is based on the evaluation of both the resulting distribution pattern and the situation in 
individual localities. This approach is suitable for solving the following topics: a) To classify the 
sjiecics according to their ability to penetrate into urban environment; b) To ascertain the secies 
which have successfully colonised urban environment (indirect evidence for synurbization pro¬ 
cesses); c) To disclose the cases m which the species in a locality isolated by built up areas is 
absent, in spite of the presence of an apparently suitable habitat (indirect evidence for island 
effects). 

A quantitative analysis of presented data will be given later. 

MATERIAL AND METHODS 

We attempted to collect all the available records on the distribution of small mammals in the territory of 
Prague starting from the 1960s until the year 1990 Our attention was restricted to species which could be studied 
using snap-traps of common size (10x5 cm). Distribution of larger, fossorial and/or arboreal species as Arvicola 
tciTcstns, Talpa europaea. Glis ghs, Muscurdinus avellanarius, Rattus norvegicus, etc., will be elaborated separa¬ 
tely 

Most of the records is based on material collected by the first two authors (D F., V. V ) and their colleagues 
and students from the Department of Zoology, Charles University, Prague. Some of the rccoitls were published 
(Vohral£k& ftchSkovu 1985, Korbova 1985b, Vohralik 1988, Frynta & Vohralik 1992) or are available in unpub¬ 
lished dieses (Cihakova 1989, Fndrich et al. 1989, Frynta 1982, Geussova 1989, Korbova 1985, Koblicovd 1989, 
Zemanova 1986) 

These data were complemented by an extensive inventory research tn Natural Reserves in 1986 1989, which 
was supported financially by the Prague Centre of State Conservation Care and Nature Protection and organized 
by the last author (J ft.). Results of this research are given in a series of unpublished reports (AndSra 1986,1989, 
Anderova 1987, Ilordcck & Ilosck 1988, Horacek et al. 1987, I lymova 1987, 1988, Jarcsova 1988, fteznfdck 
1988,Simek 1987.1988a.b, Smick& Malum 1987, Srardek 1988,Svecova 1988,1989). Faumstic records concer¬ 
ned with the period 1960-1990 contained m the literature were used also. Data obtained by raptor and/or owl 
pellet analysis were omitted because of the facts that the birds of prey are able freely cross the barriers of mammal 
migration and their foraging ranges can largely exceed the scale used in our mapping. 
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Altogether, we collected records of 9765 specimens belonging to 11 species (see below under Survey of the 
Material) Almost all this material, regardless to its origin was collected using small snap-traps (10 x 5 cm) 
Majority of these specimens w’ere finally deposited in the collections of the Department of Zoology, diaries 
University, Prague Only small, unimportant part of animals was collected in wooden live traps These animals 
were immediately released or maintained in captivity In several cases the findings of dead animals or nest records 
{in Micromys rrunums only) were also included 

In a total, data on the distribution of small mammals in 105 localities were evaluated 'ITiese localities are 
distributed on the whole territory of the city of IVaguc (Fig 1) In two localities (No 4 Bohmcc housing estate. 
No 46 Ricgrovy sadv). no animal were obtained in spite of trapping efforts exceeding 200 trap nights 

Most of animals were captured in green areas, e g . parks, gardens, woods, cemeteries, ruderal sites, etc 
Some of these plots (parks or cemeteries), situated in the center of the city, were almost completely surrounded by 
built up areas (localities Nos 44, 46, 47, 49, 54, 88, 89, 91, 92,94, 96) On the other hand, some other localities 
(woods, reserves) on the outskirts of Prague consisted of rather semuiatural habitats (above all localities Nos 1.3, 
13,15,16, 17, 18, 23,24,25,26.28,30,32,33, 34,35,38,66,67.70,72, 99,100, 101, 102,103,105) 

Matcnal from following localities was captured either exclusively <Nos 7,29,45, 50, 51, 52, 53, 55, 57, 58, 
59,65,90) oi prevailingly (Nos 6,22,27,37,54,75, 85,104) or partly (Nos 5, 9) inside buildings 

In the distributional uia[>s [Figs 2 12) we accepted even a single record as an evidence of presence of the 
species Absence of the individual species was recorded in such localities only from which sufficient sample was 
available As sulficient we considered samples cither consisting of more than 75 specimens of small mammals 
(localities Nos 5,9, 12, 13, 15, 16, !8, 19,25.26,28,31,32,34,35,36.38,40,47,54,61,66.67,70.72,73,78, 
83,84,86,88,96,99,102, 105) orobtamed using trapping effort of more that 1000 trap-nights (Nos 3.17,44.49, 
94) Altogether, 40localities were involved 

SURVEY OF THE MATERIAL 

In die tollowmg survey the individual species are arranged in their systematic order 

Sorex araneus Linnaeus, 1766 

l.Drahanskc udolf, 1989,Stopha, 2. Ilohmcc, June 1989, 1 spec , Novotna, Bohmcc Vltava river bank, Nov 
1989,2 spec , Stopka. 3, Podhori, Sept 1988, 3 spec , Oct 1989, 1 spec , 1 uchs, 5. Zoopark, Teb 1976, I spec , 
Nov 1976, 3 spec , March 1977, 3 spec . May 1980, 2 spec , ftehakova, March 1982, 2 spec , Damcova, Aug 

1982, 4 spec, Damcova, Vohralfk. Oct 1982, 1 spec , Fuchs, Oct 1983, 8 spec , Frynta, Feb 1984, 1 spec, 
Ddmc'wa, Oct 1984. 1 spec , Dec 1985, 1 spec , Frynta, 6. lroja. Sept 1974, 1 spec , Iloucova, Oct 1979, 1 
spec , llodkovd, 12. Chabry, Oct 1989. 3 spec , Frynta, 7eiinkova, 13. Dablickv hrbitov, April 1988, 6 spec , 
Vohralfk. Novotna, April 1990, 6 spec , Vohralfk. CibulkovS, May 1989, 1 spec , Aug 1989, 1 spec , Vohralfk, 
15. Satalicka baiantnice and Vinorsky park, Dec 1987, 2 spec, Jan 1988,1 spec , Feb 1988.3 spec , (Cihbkovd 
1989), Feb 1988, 1 spec , (Smreek 1988), June 1988, 13 spec , (Cihakova 1989), June 1988, 2spec , July 1988,7 
spec , (SinnSek 1988), Aug 1988, 9 spec , Sept 1988, 20 spec , Oct 1988, 14 spec , May 1989, 1 spec , Nov 
1989, 4 spec , Nov 1990, 1 spec , (Cihakovd 1989), 16. Klanovtce - Vidrholec, June 1988, 3 spec , July 1988, 1 
spec , (Svecovd 1988), June 1989, 8 spec , (Svecova 1989), 17. KIJnovicc - Blatov, Dec 1987, 6 spec , Aug 
1988, 1 spec , Nov 1988, 2 spec, (ftczm'dek 1988), 18. Xaverovsky' hdj, 1987, 9 spec , [Simck, Mahua 1987, 
Simck 1988b), July 1988,1 spec , (Stmek 1988b). 19. CHU V Piskovni, 1987,9 spec . (Simck 1987,1988a), July 
t988.5 spec , (Sutiek 1988), 21. Male hue. March 1982.3 spec , Chvojka, 23. DubeC, Nov 1984,3 spec , (Andtra 
1987a), 24. Knilimcc. Oct 1984, 6 spec , (AndJra 1987a), 25. CHPV My'to - Nedvizf. 1987-88, 22 spec , (An- 
dcra 1989), 26, Uhnhcves - Obora, 1987, (Hymova 1987), Nov 1990,2 spec , Musd, 27. Uhfinives, Jan 1981, 1 
spec , terveny, 28. Kolovratv, Nov 1989, 2 spec , Nov 1990, 3 spec , Skrle, 30. SPR Pitkovicka stran, 1987 88, 
2 spec , P Hanak, 31. Pctrovicc along Botic stream, above the dam, Apr/I -Nov 1979,55 spec , Han/ak, Praza.n, 
Hodkova {Andera 1987b), Perm vice - vicinity ol Tantuv mlyn, March 1980, 9 spec , Jan Fcbr 1981, 6 spec, 
!lodkova, 32. Mdfiovsky les, March 1985, 1 spec , April 1985,4 spec, (Zcmanova 1986), 1986-87, 89 spec , 
(Andcrova 1987), 33. Ujezd - along BotiC stream, Tune 1988, 2 spec, Krai, Nov 1979, 2 spec , I lodkova, 34. 
Prdhomce, Oct J979, 7 spec , Hodkova, Nov 1989 ,2 spec , Sadlo, 35. Ptuhonice park. Sept 198.3,1 spec , Oct 

1983, 1 spec , May 1984, 1 spec , Sept 1984. 1 spec , (Korbovd 1985), 36.1 {metre, May 1983, 3 spec , (Andera 
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1987a), HmCifske louky, April 1987. 4 spec , May 1987, 1 spec , Oct 1987, 8 spec , (Horacek et al 1987), 37, 
Kucirarice, lan 1982,1 spec,, Velcev; 38. Kunraticky les, April 1980, 1 spec., I Iota, Frynta. March 1981,1 spec., 
April 1981, 2 spec , Aug 1981,6 spec., Oct.1981, 1 spec,, Hora, Oct 1984, 2 spec , Vohralik, PrOchova, Nov. 

1984.1 spec, Kuhch; May 1985,4 spec., Vohralik, Oct 1985, 1 spec., Zemanova, May 1986,1 spec , Sept. 1986 
I spec , Horova, Sept 1986.1 spec., S&lek, Oct 1986. 3 spec . Weidinger, Oct 1986, 1 spec., Salek, Oct. 1987,4 
spec., (Horacek et al 1987); Oct 1987,2 spec , Weidinger, Oct 1987,1 spec., Vohralik, Geussova; May 1989,2 
spec., Vorisek, July 1989, 5 spec., Vohralik, Koroljeva, Skrle, 40. Hostivaf - along Boric stream, Sept. 1982, 4 
spec., Frynta, Hostivaf ■ SPR Meandry Botice, Aug. Oct, 1985.6 spec , (Anddra 1987b), 48. Ohrada, Nov. 1989, 
1 spec., Exnerova, 61. Branik, May 1986,3 spec., July 1986,2 spec., Aug 1986,3 spec.. Sept 1986,3 spec., Oct. 

1986.2 spec ,Nov 1986, 1 spec , Aug 1988,4 spec., (Kobhcova 1989), 62. Ilodkovickv, 1980 I spec., Hodkovtk 
63. V lucimlch street. Sept 1982,2 spec., Nov. 1990, 1 spec., Frynta; 66. Modrany, March 1980, 3 spec , Hanzak, 
Prazan, Hodkova (Andera 1987a); Mcxlfanska rokle, Aug. Sept 1988, 2 spec, (Horacek, Hosek 1988); Nov 
1990, 13 spec , Zelinkova, 70. Chuchelsky haj, Sept 1988, 1 spec , Oct. 1988, 1 spec., (Hyniovu 1988); Dec 
1988, 5 spec., Jan 1989, 4 spec , Feb 1989, 2 spec., (Fridrich et al 1989), 72. Klukovice - Holyne - along 
Dalcjsky stream, Dec. 1980,1 spec., Sadlo, Svecovfl, Nov. 1989,1 spec., Benda; May 1989,1 spec , Aug 1989,1 
spec , Benda, Aug 1990, 1 spec. Frynta, Zelinkova, Stopka, SPR Prokopskd udoli - along the stream, 1983-86, 6 
spec , (Anddra 1986), 73. SPR Prokopskc udoli (Butovicka cesta Basta Devin), 1983-86, 42 spec., (Anddra 
1986), 74. Prokopskc udoli (BasUt Dlouhy hrbet), 1983 86. 12 spec, (Anddra 1986), 75. U divdich hradii. July 
1986,1 spec., Sigmund; Prokopske udoli, June 1986,6 spec, (Andera 1986), 78. Malvazinky, May 1989,1 spec., 
Exnerova; 8ft. Salainounkn, March 1982, 5 spec., Frynta; 82. CITU U HajO, Dec. 1988, 6 spec, Jan. 1989, 18 
spec , (Fndnch el al 1989); 83. Ruzvne Hostivicc, Oct 1986,6 spec., Dec 1987,7 spec , Stopka; April 1989 i 
spec , Stopka, Frynta, Zelinkova, Nov 1990, 4 spec., Stopka, Vykopalova, Cemy; 84. Hvczda, Nov 1969, 1 spec , 
Slavtcek; May 1981, 1 spec , Hora; Aug 1981,2 spec., Aug 1982, 20 spec , July 1983, 13 spec , Dec 1984,1 
spec , Sept 1987, 16 spec., Frynta, May 1989,1 spec., Vykopalova, Moravanu street, Aug. 1990, 1 spec., Vyko- 
palovfi. 96. Stromovka. Nov 1980, 1 spec , luly 1981, 1 spec , Feb 1982, 1 spec., Oct 1985, 2 spec , Frynta; 97. 
Cisafsky ostrov, March 1982, 2 spec , Frynta; 98. Baba, Nov. 1989, 1 spec , Kodytn, 99. Arabskd, May 1988. 1 
spec, July 1988.6 spec. Nov 1988,2 spec., Jan 1989,5 spec , April 1989, 1 spec. May 1989,2 spec .July 1989, 
! spec , Sept 1989, I spec , Oct 1989, I spec , Jnresnva; 101. Ticha Siirka, May 1989, 1 spec., Kozlova, 102. 
Dtvoka Sarfca, April 1980. 2 spec , Hodkova, Sept 1981,8 spec , Ilora, Oct 1981, 1 spec., BraniS, Sept 1982,8 
spec, Fiynta; Sept ! 988, 5 spec., Frynta, Kodejxova, Scpl 1989, 4 spec , Frynta, Vykopalova, May - July 1 988, 3 
spec , (Jarcsova 1988); 103. Picdilf Kopanma, May 1989, 2 spec , Rily, 105. Tiche udoli. Sept 1982, 2 spec, 
Frynta, Nov 1986,2 spec, Stopka; May 1989,1 spec , Slorch, Nov 1990, 1 spec , Kozlova 

Son a mmutus Linnaeus, 1766 


15. Salalicka bazantmee and Vurofsky park, June 1988, 1 spec., July 1988, 3 s|*c, (Sntrdck 1988), 16. 
Klanovicc - Vidrholcc forest, June 1989, 2 spec, (Svccova 1989), 17. Klanuvicc - Blatov forest, Dec 1987. 1 
spec , (ftezradek 1988); 18. Xavcrovsky hd|, July 1988 , 1 spec., (Simck 1988), 23. Dubec, Nov. 1984, 1 spec , 
(Andcra 1987a); 24. Kralovicc, Oct. 1984, 1 spec., (Anddra 1987a); 25. CHPV Mylo - Ncdve/i, 1987-88, 13 
spec, (Anddra 1989); 31. Pctrovicc - along Botid stream, above the dam, April-Nov. 1979, 7 spec., (Andcra 
1987b), vicinity of Fantuv mlyn, March 1980, 3 spec.. Feb March 1981,2 spec , llodkovd, 32. Milicovsky les, 
March. 1985. 1 spec., April 1985. 1 spec . May 1985. 1 spec, (Zemanova 1986); Oct 1985, 1 spec. Frynta, 
1986-87, 17 spec., (Anderova 1987). 34. Pruhunicc - along Boric stream, Ocl 1979,5 spec. 1 lodkova 35. Pruho- 
mcc park, Nov 1983, 1 spec,, Frynta; 36.1 Inline, May 1983,3 spec,, (Anddra 1987a), Hmdirskc louky, 1987,7 
spec , (Horacek et al. 1987), 38. Kunraticky les, June 1962, 1 spec., V.Hanak. May 1980, 2 spec , Hodkova, 66. 
Modronska rokle, Aug. Sept. 1988, 1 spec , (Horacek. Hosek 1988); Nov 1990, 2 spec., Zelinkova, 72. SPR 
Prokopskc udoii - along Dalcjsky stream, 3 983-86, 1 spec , (Andcra 1986); Klukovice and Holyne - along Dalej- 
sky stream, May-Aug 1989, 1 spec , Benda. 99. Arabska street, July 1988, 1 spec., Dec 1988, 1 spec , April 
1989, 2 spec , Jarcsova, 102. Dtvoka Sarka, Sept, 1988, 2 spec , Frynta, Kodcjsova, Hold, Sept. 1989, 1 spec , 
f rynta, Vykopalova 
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Neomysfodiens Pennant, 1771 


1. Drahanske ilctolf, 1989, Stopka tin verb), 19. CHU V Pfskovni, 1987, 2 spec , (Simek 1987. 1988a). 23. 
Dubef, Nov 1984,1 spec . (Andera 1987a), 24. Kralovice, Oct 1984,3 spec, (Andera 1987a), 25. CHPV Myto 
Nedvezi, 1987-88,2 spec , (Andera 1989), 26. UhnnSves Obora, Nov 1990,1 spec , Musil, 30. CHIJ Pitkovicka 
strah, 1987 88,2 spec , P Hanak, 32. Milieovsky lev, 1986 87, 3 spec, (Anderova 1987), 38. Kunraticky potok 
(stream), (Smaha 1969), 63. V lucmach, Sept 1982, 5 spec , Frvnta, 66. Libussky 1 potok (stream), (Sniaha 1969), 
72. KJukovice and Holyne along Dale]sky stream. Dec 1980, 2 spec, Sa'dlo, 5vecovd, June 1989, 2 spec, 
Stopka. SPR Prokopske udoli - along Dalejsky stream, 1983-86,3 spec , (Andera 1986), 83. Ruzyne - Hostivice, 
Oct 1986,2spec .Dec 1987,1 spec , Stopka, 102. Dtvoka Sarka, Sept 1988,12spec ,Frvnta, KodcjSovd, Sept 
1988,2 spec , Frvnta, Vyhopalova, May-July 1988,6 spec JarcSovd, May-lune 1989,5 spec , Stopka, lOS.Tiche 
ddoK, 1984, 1 spec , Stopka 

NOTE After finishing of the manuscript an additional record became available, that should not be omitted, 
i e , 15. Satahcki bazanUncc and Vinorsky park, Sept 1992, (CihJkovd 1994) 

Crocidura suaveolens I Pallas, 1821) 

2. Ciinice,Nov 1989,2spec ,Stopka, 3.Podhori,Sept 1988,6spec , Fuchs,5.Zoopaik,(Vlasdk 1972),July 
1974 Dec 1985, 42 spec , (for details see Vohralik 1988), Oct 1983,9 spec , Oct 1984, 2 spec , Nov 1984, 2 
spec , Dec 1985, 5 spec , Frvnta, Oct 1987, 3 spec , Frvnta, Zehnkovd, Dec 1987, 4 spec , Frynta, Ziihova, 6. 

1 raja, Aug 1974, 1 spec , Honcova, Nov 1979. 2 spec, Hodkovd, U Vltavy street, Jan 1984, 1 spec , IMmcova. 

May 1989, 1 spec, Marks, 9. Davidkova street 74, 1969-87, 131 spec, (for details see Vohralik 1988), 10, 
Jodasova street 1077, Dec 1985, 1 spec , Hanzal, 12. Chabry, Oct 1989,7 spec , Frynta, Zelmkova, 13. Dablicky 
hfbitov. May 1989, 1 spec, Vohralik, 15. Satalicka bazantmee and Vinorsky park. Sept 1988,7 spec , (Cthakova 
1989) 19. CHU V Piskovne, 1987, 5 spec , (Simek 1987, 1988), 26. Uhnneves Obora, Oct 1986. 1 spec, 
Hodkova, 27. Uhfinewes, Jan 1968. (Andera, Hflrka 1984, Jan 1977, 1 spec , Sept 1977, 8 spec , Cervenv, 31. 
Petravice - along Botic stream, above the dam, Apnl-Nov 1979, 1 spec , (Andera 1987b), 34. Prtihomce along 
Botic s tie am, Oct 1979, 1 spec, Hodkova, 35. PrOhomce - park, Sept 1984, 3 spec, (Korbova 1985), 36. 
limb lie, May 1983, 1 spec , (Andera 1987a), 38. Kunraticky les. May 1980,2 spec , Hodkovd, Nov 1984,2 spec . 
Kuhch, Sept 1985, 1 spec , Vohralik, Oct 1987, 1 spec , (Hordeeh et al 1988), Oct 1987, l spec , Wcidmger, 
May 1989, 1 spec , Vorisek. 39. Saudkova street, Jan 1987. 1 spec, Karova, 40. Hostivar - SPR Meandiy Botice. 
Aug -Oct 1985. 6 spec , (Andera 1987b), May 1990, 1 spec , Zelmkova, 41. Na chodovci street, Dec 1)182, 1 
spec , Spinar, 42. Zahradni Misto, Sept 1982. 4 spec, Frynta, 47, Strnsmee 2idovskc hrbitovy, Aug 1982,8 
spec , iTynta, May 1989, 28 spec , Nov 1989, 4 spec , Tun 1990, 3 spec , Kopsky, Nov 1990, 8 spec , Exnerova, 
49. Vitkov, Sept 1980, 3 spec , Frvnta, 56. Na Kavcich Horach street, Feb 1986, 1 spec , Skopek, 61. Branik, 
Nov 1970.2 spec , Zbylovsky, April 1986, 2 spec , May 1986, 2 spec , Sepl 1986, 1 spec , Nov 1986, 1 spec , 

(Koblicova 1989), Hodkovidhy - near Vltava nver, Nov Dec 1986, 5 spec , Hodkova, Branik, Aug 1987, 1 

spec , Sept 1987, 1 spec , Apnl 1988, 1 spec, Aug 1988, 5 spec , Sept 1988, 1 spec , Oct 1988, 1 spec, 

(Koblicova 1989), 64. Nad vimcf street, March 1980, 1 spec , Ihxlhova, 68. Zbraslav, 1989, Hrdy (in verb), 69. 

Radotin, Nov 1986, 2 spec . Ilodkovd. 70. Chuchelsky hij, Dec 1988, 1 spec, (Fndrich et al 1989), 71. Pod 
llabrovou, Jan 1974, 1 spec, Spinka, 72, Klukovice und Holyne along Dalejsky stream. May 1989, 1 spec, 
Aug 1989, 1 spec , Benda, SPR Prokopskd ddoli - along Dalejsky stream, 1983 86, 1 spec , (Andera 1986), 73. 
SPR Prokopske udoli (Butovickd cesta - Basta Devin), 1983 86, 37 spec . (Andera 1986), 74. SPR Prokopske 
ddoli (BaSta - Dlouhy hrbet), 1983 86, 10 spec , (Andera 1986), 76. Pod Kesnerkou,June 1988,1 spec , (Geussn- 
vd 1989), 78. Na Farkane, March 1988, 9 spec , Sept 1988, 4 spec , V Hanak, Malvazinky, May 1989, 1 spec , 
Exnerovd, Nov 1989, 1 spec, Vykopalovd, 8(1. Salamourtka, March 1982, 1 spec , Frynta, 82. CHU U Hdjd, Dec 
1988, 1 spec , (Fndnch et al 1989), 83. Ruzyne - Hostivice, Oct 1986,3 spec , Dec 1987, 3 spec , Stopka, 84. 
HvSzdu, Nov 1969.4 spec , Slavicek, May 1981, 1 spec , Hora, Aug 1981, 1 spec , Aug 1982, 3 spec , Frynta, 
May 1989, 1 spec , Vykopalovd, July 1989,1 spec , Frynta, Stopka, Exnerovd, 85. Rybmcna street 17, Feb 1985, 

2 spec. Sept 1987, 1 spec, Oct 1987, 1 spec, Jan 1989, 1 spec, Nov 1989, 1 spec, Pokomy, 86. Mark el a, 
March 1982,7 spec , Aug 1982, 1 spec , Frynta, Apnl 1986, 1 spec, Frynta. Vohralik, Koblicova, May 1989, 1 
spec , Maniikovd, Nov 1989,1 spec , Vorftek, 88. Pctrin, Sept 1981,1 spec , Sept 1987,5 spec, Frynta, 92. U 
letohrddku kralovny Anny street, Feb 1984,2 spec , Krcpclova, 94. Letenske sudy, Nov 1989, 1 spec , Salek, 95. 


156 



Libensky ostrov, Sept 1984. 2 spec, I rvnta, Kubecka, 96. Stromovka, June 1980. 1 spec , Aug 1980, 5 spec , 
Nov 1980. 3 spec , June 1981, 1 spec. Aug 1981, 1 spec, Aug 1982, 1 spec , Nov 1983. 3 spec , Frynta, 97. 
Cisarsky ostrov, Feb 1980,2spcc ,Hodkova,March 1982,1 spec .Fiynta,99. Arabskastreet.Jan 1988.4spcc, 
May 1988. 1 spec , July 1988, 3 spec , Aug 1988, 1 spec , Nov 1988, 2 spec , Dec 1988, 4 spec . Jan 1989, 1 
spec , June 1989, 1 spec , July 1989, 1 spec , Oct 1989, 1 spec , Nov 1989, 1 spec, 1989, 1 spec , Jan 1989. 1 
spec,Feb 1990, 2 spec , Jaresova, 101. Jcncraika, June 1990, 1 spec, Jaresova, 105. Tiche Udoli, Nov 1990. 1 
spec, Kozlova 

Clethnonomys glareolus (Schreber, 1780) 


I. Drahajiske udoli. May 1989,3 spec .Novotna, 3. Podhon', Sept 1988, 12 spec , Oct 1989. 13 spec . Fuchs, 
5.Zoopark, March 1976, 1 spec , Nov 1976, 1 spec , March 1977, 1 spec .May 1980, 1 spec , June 1980,4spee, 
ftebakova, March 1982, 2 spec , April 1982, 3spec , Vohralik, June 1982, 2 spec , Aug 1982, 3 spec, Damcova, 
Vohralik, Oct 1982, 14 spec , Fuchs, Damcova, Oct 1982, 4 spec , Frynla, July 1983, 3 spec , Vohralik, Oct 

1983. 14 spec , (.Jet 1984, 1 spec , Nov 1984, 4 spec , Dec 1985, 1 spec , Frynta, Nov 1987, 4 spec , Frynta, 
Z-izhova, 11. Dabhcky les. May 1980, 2 spec , llodkova, 12. Chabry, Oct 1989. 1 spec, Frynta, Zelinkova, 13. 
Danlicky 1 hrbitov, March 1985, 4 spec , Vohralik, Stopka, April 1988.5 spec, Vohralik, Novotna, July 1988, 3 
spec . May 1989, 6 spec . August 1989,2 spec , Vohralik, Apr 1990, 2 spec , Vohralik, Cibulkova, 15. Satahck* 
bnzantnicc and Vtnorsky park, Dec 1987, 31 spec , Jan 1988. 28 spec , Feb 1988, 32 spec , (Cihakova 1989), 
Feb 1988, 1 spec , (Sirtrcek 1988), June 1988, 255 spec , (Cihakova 1989), June 1988, 5 spec , July 1988, 15 
spec , (Sjnrcek 1988), Aug 1988, 119 spec , Sept 1988,36 spec , Oct 1988, 132 spec , (Cihakova 1989), May 
1989, 3 spec , Nov 1989, 2 spec , Nov 1990, 5 spec , Cihakova 1989, 16. Kliinovice Vidrholec torest, June 
1988,34 spec, July t988,28 spec , (Svecova 1988), June 1989,55 spec .(Svecova 1989), May 1990. 4 spec , 17. 
Klanovicc lllatov forest, Nov 1987, 1 spec , Dec 1987, 2 spec , Aug, 1988. 3 spec ,Nov 1988, 1 spec ,<ftez- 
m'cek 1988), lS.Xaverovsky haj, 1987,51 spec , (Stmek, Malina 1987, Stmek 1988b), July 1988,6 spec, (Stmek 
1988b), 19. CHU V Ptskovne, 1987, 47 spec, (Struck 1987,1988a), July 1988, 15 spec, (Stmek 1988), 24. 
Kralovice, Oct 1984, 21 spec , (And fra 1987a). 25. CHPV Myto Ned vizi, 1987-88. 57 spec , (Andera 1989), 
26. Uhrfneves - Obora, 1987. IlljmovJ 1987), Nov 1990, 24 spec , Musd, 28. Kolovraty, Nov 1989, 21 spec , 
July 1990. 14 spec, Sept 1990, 7 spec , Nov 1990,31 spec, Skrlc, 30. CUUPilkovjcka s trail, 1987 88,18 spec, 
P Hanak, 31. Pctrovice along Botic stream, above die dam, April Nov 1979, 14spec , (Andera 1987b). Petrovi- 
ee vicinity ot rantuv mlyn, March 1980, 4 spec , Feb -March 1981, 1 spec , llodkova, 32. Milicovsky les. March 
1985,7 spec , April 1985,3 spec , May 1985, 1 spec . (Zemanova 1986), Oct 1985, 2 spec , Fiynta, May 1989.5 
spec , Samkova, 1986-87, 22 spec , (AndErova 1987), May 1990, 6 spec , 33. TJjezd along Rotio stream, Nov 
1987,3 spec , Frynta, Zchnkovit, 34. lbuhonicc - along llolic stream, Oct 1979,5 spec , Hodkova, Nov 1989,8 
spec , Sadlo, 35. Pruhomce park, April 1983, 8 spec , May 1983, 21 spec , June 1983, 21 spec , Aug 1983, 15 
spec, Sept 1983, 12 spec , Oct 1983. 21 spec , (Korbovd 1985), Nov 1983, 6 spec , Frynta, March 1984, 11 
spec . Apnl 1984,17 spec , May 1984,9 spec , June 1984, 6 spec., July 1984, 16 spec , Sept 1984, 17 spec , Oct 

1984, 5 spec , (KorhovS 1985), 36. HmErrske louky, Oct 1987, 16 spec , (Horacek cl al 1987), 38. Kunraticky 
les. May 1980, 1 spec , Hodkova, May 1981,4 spec , lune 1981, 14 spec, Aug 1981,11 spec , Oct 1981,8spec, 
Hora, Oct 1984,9 spec , Prilchova, Vohralik, Nov 1984,6 spec , Kulich, Pruchovil, May 1985,23 spec , 1 Iorovn, 
Kadlccova, Vohralik. Sept 1985, 2 spec , Kadlecova, Vohralik, Oct 1985, 19 spec , Vohralik, Zemanova, May 
1986,1 spec , f forova. Sept 1986,2 spec , Vohralik, Oct 1986,10 spec , Weidingcr, Oct 1987, 1 spec, (f loracek 
et id 1987), Oct 1987. 8 spec , Wcidinger, Oct 1987,4 spec , Vohralik, Geussovd, May 1989,6 spec . VonSek, 
Oct 1989,2 spec , Vohralik, 40. Hostivaf along Botic stream. May 1989, 4spec, May 1990,3 spec , Zelinkova, 
63. V Juiindeh street, Nov 1990, 17 spec, Frynta, 64. Modfany, March 1980, 2 spec, (Andera 1987a), 66. 
Modhuiska rokle. Aug -Sept 1988. 33 spec , Honicck. Hosek. Nov 1990, 49 spec . Frynta, 67. CHPV Sancc, 
Aug 1987, 3 spec , June 1988, 3 spec , July 1988, 2 spec , (Kobhcova 1989), 70. Chuehelsky hdj, Sept 1988, 5 
spec, Hyniova, Dec 1988, 2 spec. Jan 1989, 5 spec, Feb 1989, 1 spec, (Fndnch et ai 1989), 72, Klukottoe 
and llolyne - along Dalc|skv stream, Dec 1980, 2 spec, Sadlo, Svecova, Aug 1989, 17 spec , Sept 1989, 15 
spec , Benda, Aug 1990, 1 spec , SPR Prokopske udoli - along Dalejsky stream, 1983- 86, 35 spec , (Andera 
1986), 73. SPR Prokopske udoli (ButovicktS cesta - Basra Devin), 1983 86, 4 spec , (Andera 1986), 82. CHU U 
Hdjii, Dec 1988, l spec , (Fndnch et al 1989), 83. RuzynE - Hostivice, Dec 1987,11 spec , Stopka, Apnl 1989, 
2 spec , Stopka, Fiynta, Zclmkovl, Nov 1990, 5 spec , Stopka. Vykopalova, Cemy, 84. Hvczda, (Hanzal 1982), 
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Aug 1982, 1 spot, Sept 1987, 1 spec . Frynta, 98. Baba, Nov 1989, 3 spec , Kodyin, 99. Arabska, July 1988,1 
spec , Jaresova, 100. Cerveny vrch, May 1989, 2 spec , Jaresova, 101. Tiubil Sarka, May 1989, 2 spec , Kozlova, 
Jeneralka, 5 spec , June 1990, Jaresova, 102. Divoka Sarka, April 1980, 1 spec , Hodkova, Aug 1981. 7 spec , 
Hora. Frynta, Sept 1981, 14 spec , flora, Oct 1981, 1 spec , Rranis, Sept 1982, 13 spec, Frynta, Oct 1982, 1 
spec , Sept 1983, 5 spec, Frynta, Sept 1988, 5 spec , Frynta. Kodejfovd, May-.Tuly 1988, 16 spec , Jaresova', 
May-June 1989, 8 spec , Stopka, 105. Tiche ddolf, Sept 1982, 1 spec , Frynta, Nov 1986, 7 spec , Stopka, May 
1990,9 spec , Dahmkova, Nov 1990,26 spec , Kozlova 

Microtus arvalis (Pallas. 1779) 

2. Cunice, Nov 1989. 17 spec, Stopka, 3. Podhon, Sept 1988, 2 spec , Fuchs, 5. Zoopark, April 1976, 1 
spec , July 1976, 1 spec , May 1978, 1 spec , June 1978, 1 spec , ftehakova, Aug 1982, 1 spec, Damcova, Oct 
1982, 1 spec , Fuchs, July 1983, 1 spec , Stepanck, Oct 1983,3 spec , Frynta, Dec 1987, 1 spec , Frynta, 2izko- 
va, 6 Troja, May 1989, 13 spec , Marks, 9. Davfdkova street 74, 1969 89, 1 spec , Vohralik, 12. Chabry, Oct 
1989, 14 spec, Frynta, Zclmkovfi, 13. Dablicky hrbitov, Aug 1989, 1 spec , Vohralik, 14. Prosek, Oct 1982, 1 
spec , Frynta, 15. Salalicka baiantnicc and Vinorsky park, Feb 1988. 1 spec , (Clhakova 1989), June 1988, 4 
spec , July 1988,5 spec , (Smrick 1988), Aug 1988. 5 spec , Sept 1988.3 spec. Oct 1988,25 spec , May 1989, 
4 spec . Nov 1989, 16 spec , (Clhakova 1989), 17. Klanovice - Blatov forest, Aug 1988, 3 spec , fteziucck, 18. 
Xavcrovsky haj, Sept-Nov 1987, 17 spec, (Simek, Malina 1987, Simek 1988b), July 1988, 7 spec, (Sunck 
1988b), w’. CHU V Pi'skovne, 1987. 16 spec , (Simek 1987, 1988a), July 1988, 27 spec , (Simek 1988a), 24. 
Kralov.ce, Oct 1984.3 spec , (Andera 1987a), 25. CHPV Mvto Nedvezi, 1987-88,11 spec , (Andera 1989), 26. 
Uhnneves Obora forest, 1987, (Hymova 1987), 28. Kolovraty - Prknovka forest, Nov 1990, 4 spec, Skrle, 30. 
CHU Pitkovickd strait, 1987 88,1 spec . P Hanak, 31. Petrovice - along Rotic stream above the dam, Apnl-Nov 
1979, 1 spec , (Anddra 1987b), Petrovice vicinity of Fantiiv mlyn, March 1980, 2 spec , Feb - March 1981, 8 
spec , Hodkova, 32. Mihcovsky les. March 1985, 5 spec , April 1985, 4 spec , (Zenianova 1986), May 1989, 1 
spec , Samkova, 1986-87 ,6 spec . (Anderova 1987), 35- Prdhomce park, April 1983, 4 spec, Sept 1983,2 spec , 
April 1984, 1 spec , May 1984, 1 spec , July 1984, 1 spec , (Korbova 1985), 36, Hmcffske louky, April 1987, 5 
spec , Oct 1987,60 spec , (Horacek etal 1987), 38, Kunraticky les, Aug 1981,4 spec , Oct 1981, 1 spec , Hora, 
Sept 1985, 11 spec, Vohralik, Kadlccova, Zemanova, May 1986, 1 spec, Koblicova, Oct 1987, 1 spec, 
(Horacek et al 1987), 40. Hostivar along Hotic stream, Sept 1982, 3 spec , Frynta, Hostiva? - SPR Meandry 
Botice, Aug - Oct 1985,3 spec , (Andera 1987b), 42. Zahradnl Mcsto, Sept 1982,4 spec, Frynta, 47. Strasmce 
?.idovske hrbitovy, May 1989, 5 spec , June 1990, Kopsky, 49, Vitkov, Sept 1980, 2 spec , Sept 1982, 1 spec, 
Frynta, 61. Branlk, Nov 1970, 1 spec , Zbytovsky, May 1986. 2 spec , July 1986, 17 spec , Aug 1986, 1 spec , 
Sept 1986, 1 spec. Oct 1986,5 spec , Nov 1986, 3 spec , Aug 1988,7 spec , (Kobhcovd 1989), 66, Modfanska 
rokle, Aug Sept 1988, 2 spec , (Horacek, Hosek 1988), 68, Zbraslav, 1989, Hrdy (in verb), 70. Chuchclsky liu|, 
Oct 1988,2 spec , Nov 1988, 5 spec , (Hymova 1988), Dec 1988, 1 spec , (Fridnch et al 1989), 72. Klukovicc 
and 1 Jolync along Dulejsky stream, Nov 1989, 2 spec , May Aug 1989, l spec , Renda, SPR Prokopske udoli - 
along Dalejsky stream, 1983-86, 1 spec, (Andera 1986), 73. SPR Prokopske udoli (Butovickd cesta Basta - 
Devin), 1983-86, 38 spec , (Andera 1986), 74. Prokopske udoli (BaSta - Dlouhy hfbet), 1983-86, 25 spec, (An¬ 
dera 1986), 75. Prokopskd udoli (above old cemetery in Radlice), July 1986, 3 spec , (Andhra 1986), 76. Pod 
Kesncrkou street, June 1988, 1 spec , Sept 1988, 2 spec . (Geussovd 1989), 77. Vymolova street, July 1988, 5 
spec , Aug 1988, 1 spec , (Ueussova 1989), 78. Na Farkiine, Sept 1988, 1 spec , V Hanak, Mulvazinky, May 
1989,1 spec , F.xnerovd, 82. CHU U Hajil, Jan 1989.9 spec, (Fndnch et al 1989), 83. Kuzvn£ - Hostivicc, Dec 
1987, 2 spec, Stopka. 84. Hvizda, Aug 1982, 6 spec , July 1983, 3 spec . Frynta. 85. Rybnicna street 17, Feb 
1985, 1 spec , Pokoniy, 86, Marketa, March 1982, 16 spec , Aug 1982, 36 spec , Frynta, 88. Petrfn, Oct 1980, 3 
spec , Frynta, 93, Jaselska street, Feb 1980, 2 spec . Hodkova, 96. Stromovka, Nov 1980, 7 spec , Feb 1982, 1 
spec , Nov 1983, 1 spec , Apnl 1984, I spec , Frynta, 97. Ctsarsky ostrov, Feb 1980, 1 spec , Ilodkovd, March 
1982,6 spec, Frynta, 99. Arabska, July 1988, 15 spec , 1989, 42 spec , Jaresova, 102. Divoka Sarka, Aug 1981, 
15 spec , Flora, Frynta, Sept 1981, 8 spec, Horn, .Sept 1988, 1 spec, Frynta, KodejSovd, Hold, Sept 1989, 1 
spec , Frynta, Vykopalovi, May-July 1988,15 spec , JarcSovS, June 1989,1 spec, Stopka, 103.Pfednl Kopanma, 
May 1989, 1 spec , Bfly 
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Pitymyssubterraneus (de Sdys-fxjngcfiamps, 1839) 


25.CUPV Myto-NedvSa', 1987-88, I spec., (Andelra 1989): 32. Milicovsky les. May 1989. I spec., Samkovd; 
35 . Pruhonice park. June 1983, 1 spec.. July 1984, 1 spec.. Sept. 1984, 3 spec., (Rorbova 1985); 38 . Kunraticky 
les, June 1962, 5 spec , VJlandk; May 1980, 2 spec., Hodkova; Aug. 1981, 3 spec.. Hors; Sept. 1985, I spec., 
Vohralik, Oct. 1987,5 spec., (Horacek et al. 1987); 40. Hostivaf - along llotic stream. Sept 1982,2 spec., Frynta; 
63 . V lucinach street. Sept. 1982, l spec., Frynta; 66. Modranskd roklc, Aug.-Sept. 1988, 6 spec., (Horacek, 
I tosek 1988); 67. CHPV Sauce, Aug 1987,1 spec.. (Koblicovd 1989). 

Apod emus sylvalicus (Linnaeus, 1758) 

1 . Drahanskd udolf. May 1989, 1 spec., Novotna, 2 . Bohnice, June 1989, 1 spec., Novotna; 3 . Podhori, Sept, 
1988. 23 spec., Oct. 1989, 8 spec., Fuchs; 5. Zooparic, March 1976, 3 spec., April 1976, 5 spec.. May 1976, 9 
spec , July 1976, 2 spec , Sept 1976, 1 spec., Nov. 1976, 1 spec., March 1977, 2 spec , March 1978, 3 spec., April 
1978, 6 spec.. May 1978, 4 spec.. May 1980 1 spec., June 1980, 3 spec., ftehakova; March 1982, 5 spec., April 
1982, 22 spec., Vohralik, Damcova, Sigmund; May 1982, 2 spec., Damcova, Matousova; June 1982, 15 spec., 
Vohralik, Damcova, Cfzova, Sigmund; Aug. 1982, 18 spec., Ddmcovd, Vohralik; Oct. 1982, 35 spec., Fuchs, 
Ddmcovd; Oct. 1982,17 spec., April 1983, 3 spec., Frynta; July 1983,24 spec.. Vohralik, Stcpanek, Oct. 1983,44 
spec., Frynta; Feb. 1984, 5 spec., Ddmcovd; March 1984.4 spec., Oct. 1984, 21 spec., Nov. 1984, 28 spec., Dec. 
1985. 24spec.. Frynta; Oct. 1987, 35 spec , FiyrKa, Zclinkova; Nov 1987, 11 spec,. Dee 19.87, 4 s'pcc . Frynta, 



Fig 2 Distribution of Sorer arwieus in Prague. Explanations: Dark rings - localities in which the species was 
reewded. Open rings - localities from which sufficient sample (sample containing of more than 75 small mammal 
specimens or dial obtained after mapping effort exceeding 1000 trap nights) is available, but the species was not 
recorded. 
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?.i/kov,i; 6.13 Vllavy street, Jan 1184. 2 spec.. Damcova; Troja. May 1989. 1 spec., Marks; 8. Na Stra/.i, June 
1188. 1 spec , Vohralik; 9. Davi'dkova 74, 1161 89, 108 spec., Vohralik; 11. Ditbheky les, May 1980, 2 spec., 
I lodkova; 12. Chabry. Oct. 1989, 59 spec., Frynlg, Xclinkova; Id. Oablicky hrliitov, March 1985,8 spec., Vohra¬ 
lik,Stopka; April 1988,8 spec., Vohralik, Novotnri; July 1988,22 spec.. May 1989, 15 spec., Aug. 1989.22 spec.. 
Vohralik; Apr. 1990, Vohralik, Cibulkova; May 1990, 15 spec., Vohralik, Kalafova; 15. SuUtlicka bazantnice and 
Vinorsky' park. Dee. 1987, 13 spec.. .Ian. 1988, 2 spec,, Deb, 1988,4 spec., June 1988,14 spec., (Cihakova 1989); 
June 1988, 6 spec., July 1988, 12 spec., (Sillreek 1988); Aug 1988, 30 spec., Sept. 1988. 18 spec.. Ocl. 1988, 28 
spec.. fCihukovit 1989); May 1989, 6 spec.. Nov. 1989, 17 spec.. May 1990,3 spec., Nov. 1990, 17 spec.. Cihako¬ 
va; April 1990,3 spec., Frynla, Cihakova, Zclenkovti; 16. Klanovicc - Viilrholcc forest, June 1988, 6 spec.. July 
1988. 8 spec , (Svccova 1988); June 1989. 12 spec., (Sveeova 1989); 17. Klanovicc - Blatov Forest, Nov. 1987. I 
spec.. Dee. 1987, 15 spec., Nov 1988, 15 spec., (fte/nicck 1988); 18. Xaverovsky haj, 1987, 50 spec., (Shuck, 
Malinn 1987, Simek 1988h); July 1988, 18 spec., (Simek 1988b); 19, CIIU V Pi'skovne, 1987. 6 spec., (Simek 
1987, 1988a); July 1988, 6 spec., (Simek 1988a); 20. Jahodnicc, Aug. 1974,2 spec., liurda; 21. Malcstcc. March 
3982, 3 spec., Chvqjka; 22. L' kombinalu street, Oct. 19.81, 4 spec., Frv/itii; 2J. Dubcc, .Nov 1984, 3 spec., 

1 Andera 1987a); 24. Krdlovicc, Oct. 1984, 29 spec., (Andera 1987a), 25. CHPV Mylo - NeilvczF, 1987-88. 34 
spec.. (Andera 1989); 26. UlmiiCvcs - Obora, 1987, (Ilyniova 1987); Nov. 1990, 31 spec, Musil; 27. Uhnneves, 
Muv 1966, 4 spec., Smahu, Jan. 1977, 2 spec., Feb. 1977, 2 spec.. Jan. 1981, 6 spec., tervenv; 28. Kolovnity, 
Nov. 1989, 12 spec., Nov. 1990, 16 spec.. Skrfe; 30. CflU Pitkovicka stra'rt, 1987-88, 24 spec., P.Hannk, 31. 
Petrovicc - along Botic stream. above the dam, April-Nov. 1979,42 spec., (Andera 1987b); Pctrovice vicinity of 
Faniuv mlyn, March 1980, 12 spec., Feb.-March 1981, 6 spec., Hodkovd; 32. Milfcovskv les, March 1985, 6 
spec., April 1985, 1 spec., (Zemanova 1986); 1986-87, 28 spec.. (Anderova 1987); May 1989, 10spec., Samkova; 
May 3990, 1 spec., Dlouha, 33. Ujezd - along Botic stream, Nov. 1979, 16 spec., llodkova; Nov. 1987, 3 spec., 
I tv iita, Zclinkova; 34. Pruhonicc, Oct. 1979, 40 spec., llodkova; Nov. 1989,18 spec., .Sad;c>; 35. Pruhonicc park. 



Fig. 3. Distribution of Sorex mtimlus • in l'tnguc. hor explanation see Fig 2. 




April 1983,3 spec.. May 1983,10 spec., June 1983,2 spec , Aug. 1983, 4 spec., Sept. 1983,5 spec., Aug. 1984,2 
spec., Sept. 1984,5 spec., (Korbovd 1989); 36. Hmctrskc louky. May 1987,9 spec ,Oct 1987, 22 spec, (Horace k 
etal. 1987); 38. Kunraticky les. May 1980, 1 spec., Hodkova; March 1981, 4 spec., April 1981, 15 spec.. May 
1981, 4 spec , June 1981, 5 spec.. Aug. 1981, 28 spec., Oct 1981, 21 spec , Hora; Oct. 1984, 5 spec., Kulieh, 
Vohralik; Nov (984, 14 spec., Kulieh, Prdchova, May 1985,8 spec., Vohralik. Horova, Kudlccova; Sept. 1985, 
35 spec., Vohralik, Kadlecova, Zemanova; Oct. 1985,21 spec , Vohralik, Zemanova; Sept, 1986.11 spec.. Vohra¬ 
lik, Horova, Sdlek, Wcidinger, Oct. 1986, 5 spec,, Sdlek, Wetdinger, Dec. 1986, 2 spec,, Sdlek. Oct. 1987. 16 
spec., (Horacck et al 1987); Sept. 1987, 29 spec., Vohralik, Salek, ferny; Oct. 1987, 9 spec., Wetdinger, Oct. 
1987, 24 spec., Geussovd. Vohralik; May 1989, 14 spec., Vorisck; Oct 1989, 5 spec.. Vohralik; July 1990, 24 
spec., Koroljeva, Skrle, Vohralik; 40. Hostivar - along Botic stream. Sept 1982, 26 spec , Frynta; Hostivar - SPR 
Meandry Botice, Aug.-Oct. 1985,75 spec., (Andera 1987b); May 1989, 15 spec., May 1990, 6 spec., Zehnkova; 
43. Bohdalec, May 1989, 3 spec., Volf; Nov 1989, 19 spec , Maiiasek; 44. Ilavlickovy sady.June 1980, 15 spec., 
Dec 1980, 3 spec., Frynta; Sept 1985, 4 spec , Vohralik, Zemanovd; May 1989, 12 spec., Nov 1989, 2 spec., 
Svobodova; 47. Strasnicc - Zidovske hfbitovy, Aug 1982, 13 spec., Frynta; May 1989, 21 spec , Nov. 1989, 16 
spec , May 1990, 42 spec., Kopsky; Nov 1990,48 spec., Exnerovd, 48. Ohrada, Nov 1989, 4 spec , Exnerovd; 
49. Vilkov, Sept. 1980, 24 spec.. Sept. 1982, 6 spec , Frynta; 54. Apolindrska street, April 1982, 3 spec., Jan 
1984, 1 spec., Damcova; Vinicna street 7, June 1987, 1 spec., Macha; May 1989. 1 spec, Nov. 1989, 4 spec., 
Brandlova; 60. Vclky haj, Dec. 1985, 9 spec , Frynta, Skala, 61, Branik, April 1986, 1 spec.. May 1986, 16 spec., 
July 1986. 40 spec., Aug. 1986. 16 spec.. Sept. 1986, 20 spec., Oct. 1986, 10 spec.. Nov. 1986, 11 spec,, Aug. 
1987,45 spec , Sept. 1987,45 spec , April 1988,2 spec , Aug. 1988,62 spec.. Sept 1988, 45 spec., Oct 1988, 26 
spec., (Kobbcovd 1989); 63. V lucinach street. Sept. 1982, 2 spec., Nov. 1990, 29 spec , Frynta, 64. Nad vfnici 
street, March 1980, 15 spec , Hodkovd, Modrany, March 1980, 2 spec., (Andera 1987a); 66. Modranska roklc, 
Aug.-Scpt 1988,26 spec, (Hontcck, Hosek 1988); May 1990, 2 spec, Zclcitkova, Nov 1990, 20 spec , Zeltrtko- 





vti; 67. Cl IPV Sance, Aug 1987, 8 spec., Ocl. 1987, 3 spec., June 1988, 2 spec., (Kobljcovti 1989); 68. Zbraslav, 
1989, ( Inly tin verb.); 70. Chuchelsky haj. Sept. 1988,3 spec., Oct. 1988, 6 spec., Nov. 1988, 1 spec., Dec. 1981, 
10spec.. (Ilymova 1988); Dee. 1988,12 spec., Jan. 1989,4 spec.,(Fridrich elal. 1989); 72.SPR Prdkopskc udoli 
- along Dalcjsky stream, 1983-86, 29 spec., (Andira 1986); Klukovicc and 1 lo lyric - along Dalcjsky stream, Dec. 
1980,6 spec., Sadlo,Svecova; June 1989, 1 spec.. Stopka; Muv-Aug 1989,22 spec., Nov. 1989, 24 spec., Benda; 
73. SPR Prokopskc udoli (Butovickii cesta - BaSta - Devin), 1983-86, 48 spec., (Andera 1986); 74. SPR IVnkop- 
ske udoli (Basta-Dlouhy hrbet), 1983-86, 21 spec.. (Andera 1986); 75. Prokopskc udoli - above old cemetery in 
Rndlicc, July 1986, 8 spec., (Andera 1986); 76. Pod Kesnerkou street, Jan. 1975. 2 spec., March 1982, 2 spec., 
Sigmund; June 1988.4 spec.. Sept. 1988, 1 spec , Nov. 1988, 1 spec, (Ucussovd 1989); 77. Vymolovastreet, July 

1988. 9 spec., Aug 1988,2 spec , (Geussova 1989). 78, Na Farkanc, March-Sepl. 1988, 52 spec., V.Ilamtk; May 

1989, 4 spec., lixncrova, Nov. 1989, 2 spec., Vykopalova; 79. SantoSka, May 1989, 4 spec., Exncrova; 82. CIIU 
U I Ia ju. Dec. 1988, 1 spec., Jan. 1989 16 spec., (Fridrich ct al, 1989), 83, Ruzyne - Hostivice, Oct. 1986, 11 spec., 
Dec. 1987,10 spec , Stopka; April 1989,6 spec., Stopka, Frynta, Zelinkovti; Nov. 1990,7 spec., Stopka. Vykopa 
tova, Ccmy; 84. Ilvczda, Nov. 1969, 11 spec., Slavieck; Feb, 1971,3 spec., Voboril; Nov. 1972,6 spec , J.Zitna; 
May 1981, 35 spec.. Hora; Aug, 198 J, 39 spec., Aug. 1982. 72 spec., July 1983, 111 spec.. Dec. 1984, 2 spec., 
Sept. 1987, 104 spec., Frynta; Feb. 1988.1 spec.. Zuikova. Salck; May 1989, 2 spec., Vykopalova; 85. Rvhnicna 
|7, 1985 90, 23 spec., Pokomy; 86. Marketa. March 1982, 4 spec., Frynta; May 1982. 1 spec., Damcova; Aug. 
1982,9 spec., Frynta; April 1986,3 spec., Frynta, Vohralik; May 1989,2 spec., Mancikovti. Nov. 1989, 18 spec., 
Sroller. Vorisek; 87. Radimovastreet. May 1982,3 spec.. Damcova; 88. Pcirin, May 1980,7 spec.. IlodkovS; Oct. 
1980. 10 spec.. Sept. 1981. 11 spec., Frynta; March 1982, 6 spec., Vohralik; Sept. 1982, 35 spec., Jan, 1983, 16 
spec.. Sept. 1987,27 spec., Frynta; Oct. 1987, 5 spec., Frynta. Zelinkovti; Nov. 1989,4 spec., Rtizga; 91. Vojano- 
vv sady, Oct. 1980. 5 sjtec., Frynta.; 92. U Letohrtidku kntlovny Anny street, Feb. 1984. 2 spec.. KJcpelova; 
Chotkovy sady, May 1989,7 spec.. Skrlc; Nov. 1989,4 spec.. Starch; May 1990,2 spec., Btly; 93. Jasclskastreet. 



Fig. 5. Distribution of Crocutma suavcoftns in Prague For explanation see Fig. 2. 
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March-April 1980, 4 spec., Hodkova; 94.letenske sady, June 1980, 6 spec, Frynta.; Nov. 1989, 5 spec., Salek; 
95. Libefisky ostrov, Sept. 1984, 5 spec , Frynta, Kubeika; 96. Stromovka, June 1980, 85 spec., Aug. 1980, 30 
spec., Oct 1980.6 spec.,Nov 1980,39 spec., June 1981, 35 spec., Aug, 1981,76 spec.. Nov. 1981, 23 spec., Feb 

1982.2 spec , Aug. 1982, 18 spec , July 1983,43 spec., Nov 1983,25 spec., April 1984,50 spec , June 1985, 28 
spec . Oct. 1985,35 spec , Aug. 1986 , 38 3 pec . May 1989,8 spec ,Nov 1989,3 spec , June 1990,6 spec., Frynta; 
Nov. 1990, 51 spec., Cibulkovd, 97. Ci'safsky oslrov. Feb. 1980,7 spec , Hodkova; March 1982,8 spec., Frynta; 
98. Na Mi'cance street, March 1988, 2 spec . Frynta; Baba, Nov. 1989, 7 spec., Kodym; 99. Arabskd street, July 
1988, 14 spec , Jan 1989, 5 spec., Feb. 1989, 3 spec., March 1989, 3 spec., April 1989, 2 spec.. May 1989, 2 
spec., June 1989,3 spec., July 1989,10 spec., Sept. 1989,5 spec., Oct. 1989,2 spec., Dec. 1989,1 spec., Jaiefova; 
100. Ccrveny vrch. May 1989, 1 spec., Jaresovd, 101. Ticha Sdrka, May 1989. 1 spec., Kozlovi June 1990, 1 
spec., Jaresovd; 102. Divoka Sarka, Aug. 1981,64 spec., Hora, Frynta; Sept 1981, 11 spec., Hora; Oct. 1981, 1 
spec., Branis; Sept. 1982, 10 spec, Sept. 1983,1 spec , Frynta; Sept. 1988, 10 spec,,Frynta, Kodcjsova; May-June 
1988. 17 spec , Jaresova; May June 1989, 2 spec., Stopka; 103. Predm Kopanina, May 1989, 3 spec., Bily; 104. 
Suchdol, 1979,1 spec., Hodkova; 105.Tichd udoli, Sept, 1982,27 spec., Frynta; Nov, 1986,4 spec , Stopka; May 

1989.2 spec , Storch; May 1990,9 spec.. Bahrukovd, Nov. 1990,23 spec., Kozlova. 

Apodemusflcmcollis (Melchior, 1836) 

3. l'odhon, Sept 1988, 3 spec., Fuchs; 13. DSbhcky hfbitov, March 1985, 1 spec., Stopka; Apr 1988, 3 spec., 
Vohralik. Novotna; July 1988, 4 spec , Vohralik, Apr 1990,3 spec , Vohralik, Ciluilkova; 15. Satalicka bazantni- 
ce and Vinorskv park, Feb. 1988, 2 spec., June 1988, 3 spec., July 1988,6 spec., (Smreek 1988), Dec 1987, 29 
spec , Jan. 1988, 13 spec, Feb. 1988, 26 spec., June 1988, 34 spec.. Aug 1988, 51 spec,. Sept. 1988, 13 spec., 



Fig. 6 Distribution of Clethrionomys gtareolus in Prague. For explanation see Fig 2. 
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Oct. 1988. 57 spec.. (Cihdkovd 1989), May 1989, 6 spec , Nov 1990, 4 spec., Cihakova; 16. Klanovice - Vidrho- 
lec fores!, June 1988, 2 spec., July 1988, 5 spec., (Svecovd 1988), 18. Xaverovsky haj, 1987, 47 spec,, (Simek, 
Malina 1987. Simek 1988b); July 1988, 17 spec., (Simek 1988b); 24. Krflovice, Oct. 1984, 2 spec., (Anders 
1987a); 25. C1IPV My'to - NcdvSzf, 1987-88, 30 spec., (Andhra 1989); 26. Uhffnives - Obora forest, 1987, 
(Hvniovd 1987); Nov. 1990,33 spec., Musil; 28. Kolovraty, Nov, 1989, 12 spec., July 1990, 2 spec.. Sept 1990, 
44 spec., Nov. 1990, 16 spec., Skrle; 30. CHUPitkovicka strap, 1987-88, 11 spec., P.Handk; 31. Petrovicc - along 
Botic stream above the dam, April-Nov.. 1979, 2 spec,, (Andfcra 1987b); vicinity of Panttiv mlyn, March 1980,1 
spec., Hodkova; 32. Mih'Covsky les, Oct. 1985, 2 spec., Frynta; May 1990,7 spec,, Dlouhd; 33. Ujezd - along 
Bond stream, Nov. 1987, 6 spec., Frynta, Zelinkovi 34. PrCthonice - along BotiC stream, Nov. 1989, 1 spec., 
Sadlo; 35. Pruhomce park. April 1983, 14 spec.. May. 1983.18 spec., June 1983, 13 spec., Aug. 1983,15 spec,. 
Sept, 1983,24spec., Oct. 1983, 8 spec., Nov, 1983, (Korbova 1985), 8 spec., Frynta; March 1984,2 spec., April 
1984, 6 spec.. May 1984, 1 spec., June 1984, 2 spec., July 1984, 7 spec., Sept. 1984, 5 spec., Oct. 1984. 4 spec., 
(Korbova 1985); 38. Kunraticky les, June 1981, 1 spec., Hora; Oct. 1987, 2 spec, (Horacek et al. 1987); Oct. 
1987, 1 spec., Vohralik, Gcussova; July 1990, 1 spec., Vohrallk, Skrle, Koroljeva; 66. Modfanska roklc, Aug.- 
Sept. 1988, 5 spec., (Uordcek, Hosek 1988); Nov. 1990, 20 spec., Zelinkovd; 67. CHPV Sauce, Aug. 1987, 39 
spec., Oct. 1987,19spec,.June 1988, 5 spec., (Koblicovd 1989); 70.Chuchelsky haj, Dec. 1988,5 spec., (Fridnch 
ct al. 1989); 72. SPR Prokopske udolf - along Dalejsky stream. 1983-86. 2 spec., (Andera 1986); Klukovice - 
HolynC - along Dalejsky stream, Sept. 1989, 2 spec., Benda; Aug. 1990, 8 spec., Frynta, Slopka. Zclinkovd; 100. 
Cerveny vrch. May 1989, 1 spec., Jaresova; 101. Ticha Sarka, May 1989. 3 spec., Kozlova. 102. Divokd Sdrka, 
April 1980, 1 spec., Hodkova; Aug. 1981, 3 spec., Hora, Frynta, Sept. 1982, 3 spec., Frynta; May-July 1988, 3 
spec., Jaresova; Sept. 1988, 5 spec., Frynta, Kodcjsova, Hold, 105.Tiche udolf, Nov. 1986, 3 spec., Stopka, May 
1990, 1 spec., Bahnfkova; Nov. 1990, 10 spec., Kozlova. 



Fig. 7. Distribution of MiaoHisarvalis in Prague. For explanation see Fig. 2. 
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Micromys minuius (Pallas, 1771) 

19. V Pi'skovni, 1987, 1 spec., (Simek 1987, 1988a). 24. Knilovice, Oct. 1984, nest record, (Andern 1989), 
36. Seherak pond. Sept. 1959, nest records (reported as Seberov pond by Grundova 1962); Brudek pond, 1987, 
nest records, (Horacek et id. 1987); 38. KunratickV les.July 1990, I spec., Vohralik, Skrlc, Koroljeva; 61. Branlk, 
Npv 1970, 3 spec., Zhylovskv; Sept. J987, ! spec., Aug. 1988, ! spec.. Sept 1 988, 1 spec., (Kobitcova 1989); 77. 
Vymolova, July 1988, 1 spec., (Geussova 1989); 99. Arubska. Nov. 1989, I spec., Jsrcsova; 103. Prcdm Kopani- 
na. May 1989, nest record, Bily. 

Mus muse ulus Linnaeus, 1 758 

3. Podhofi, Sept. 1988, 1 spec., Fuchs; 5 , Zoopark, June 1978, 1 spec. June 1980. 8 spec., ftehakova; May 
1982,2 spec.. June 1982,6spcc.. Oct. 1982,1 spec., Daincova. Matousova, Vohralik; 6-Troja, Oct. 1979,2.spec., 
Nov. 1979, 11 spec., March 1980, 1 spec., Hodkova; 7. V Ilolesovickach street. Jim. 1985, 1 spec., Rchak; 9. 
Davidkova Street 74, 1969 89.43 spec., Vohnilik; 12. Chabry, Oct. 1989,5 spec., Prynla; 15, Satalicka ha2antmcc 
and Vinorskv paik, July. IQ88.2 spec.. iSimvck 1988); 19.CIU) V INskovnd, 1987, 1 spec., (Simek 1987.1988a), 
20. Jabodnice. Aug. 1 974,2 spec.. Bunda; 22. U kamhimhu street. Sept. 1980. 1 spec., Frynta; 27. Uhfincves, Jan. 
1977, 1 spec., Feb. 1977, 1 spec.. Sept. 1977, 3 spec., Ccrvcny; 29. PDZ Libus, Dec. 1962, 18. spec., ITrpttk 
1964); 32. Miltcovsky les, April 1985. 2 spec., (Zemanovd 1986); 37. Kunratice, Jan 1982, I spec., Vclccv; 38. 
Kunraticky les, May 1985,2 spec., Kudlccova; Oct 1987, l spec., Vohralik. Geussova; 40. Hostivnr along BoltC 
stream. May 1989, 1 spec., Zclinkova; 44 f lavhckovy sttdy. Sept 1985,6 spec., Vohralik, Zcmanova iZemiuiovu 
19861,45. Slc7ska' street, Feb 1984,3 spec., Frynta; 49. Vitkov, Sept, 1980.1 spec., I rvnta; 50. V kolkovnc street 






8 , CM 1982, 2 spec , Frynla, Tynska street. Sept 1983, 1 spec , Frynta, V kolkovne street 6, Dec 1987,1 spec, 
Frynta, 51. Rytflska street. Sept 1984, 1 spec , Frynta, 52. Spalcna street 15, Oct 1987,1 spec , Salek, Kfemen- 
cov3 street, Feb 1990, l spec, Kozlova, 53. Karlovo nainSsU', 1980, 1 spec , Frynta, 54. Aibertov, Dec 1962,20 
spec , Apnl 1963, 59 spec, Aibertov - Purkyntlv ilstav, April 1963, 2 spec, (TrpAk 1964), BotanuM zahrada, 
April 1963. 68 spec, Sept Oct 1963, 77 spec , Nov 1963, 48 spec (Trpak 1964), July-Nov 1969, 4 spec, 
Volnulik, Aibertov, Jan 1980.3 spec , Plesnlk. Apolmarska street, Aug 1982,1 spec , Daracova, Lipova street, 
March 1984, 1 spec , Frynla, Vimcnd street 7, 1972-86, 32 spec , Madia ct al, Benatska street 2, 1983-84, 21 
spec , Frynta, 55. Vyton, July 1973, 1 spec , Pasek, 57. Milevska street 1111, Nov 1982, 1 spec , Sept 1983, 1 
spec , Apnl 1986, I spec , Chvala, 58. Branicka street 111, July 1984, 54spec, Svecova, 59. NaRysancestreet, 
Nov 1981, 1 spec , Frynta, 61. Branih, Dec 1970, I spec , Zbytovsky, May 1986, 1 spec , Sept 1986, 1 spec, 
Sept 1987, 2 spec , (Kobhcova 1989), 65. PinnskS street 3242, Feb 1985, 2 spec , Sv^tora, 72. SPR Prokopsk£ 
udoii - along DaJejsky stream, 1983-86, 1 spec , (Andhra 1986), 75. Prokopske tldoli above old cemetery in 
Radltcc, lulv 1986. 12 spec. (Andcra 1986), 85. RybnicnS 17,1985-90,38 spec , Pokomy, 89. Kampa, Oct 1987, 
1 spec, Jarclovii. 90. Joscfska street, Nov 1980, 1 spec , Oct 1984, 1 spec . Frynta, Mosteckd street, Apnl 1982, 
8 spec , Frynta, Oct 1989 10 spec , Zdlilhovd, 92. Chotkovy sady. May 1989, 2 spec , Skrie. 93. Jaselskd street, 
1979,2 spec , Hodkova, 95. Libeilsky ostrov. Sept 1984,1 spec , Frynta, Kubecka, 98. Na Fiserce street 19, Oct 
1981, 10 spec, Kodvm, 104. Suchdol, 1979,2 spec , Uodkova 


RESULTS AND DISCUSSION 


Theoretical considerations 

According to llic theory of island biogeography (Mac Arthur & Wilson 1967, Simbcrloff 
1976) the species richness should be usually lowered m islands. This plienomcnon may be cau¬ 
sed both by increased extinction rates in islands of small size and by decreased immigration rate 
caused by isolation The smaller the island or Ihe greater its distance from the mainland, the 
lower the number of animal species found Ihcre This concept can be fruitfully applied also to 
parks isolated by buill-up areas (Klausuit/er 1987) 

In general, follow mg major [actors could limit considerably the small mammal distribution in 
the city: 

1) Low immigration rale Absence of Ihe species should be expected in localities situated in 
the centre of the town or in those surrounded by compact built up areas. 

2) High extinction rale Absence of the species should be expected in localities of small size 
irrespective to their location. Owing to the lact that extinction rate is negatively correlated with 
population size, the lower the dominance ot particular species the higher extinction rate could be 
expected 

3) Presence or absence of specific habitat required by specialized species. The species is 
absent in localities w ith lack of suitable habitat irrespective of their location. 

01 course, the time laclor, i.c , the duration of present situation and what preceded it, should 
be taken into account in every particular case. 

All the above discussed factors acting simultaneously are responsible for die distribution of 
urban population. There are apparent diflerences among individual species as well as towns. For 
example, pattern and size ol an area (VanDrulf & Rovvse 1986) and habitat type (Dickman 1987) 
were identilied to be the most important factor affecting mammal species richness in Syracuse, 
U.S.A and m Oxford, respectively. Shelters were found lo be the most important for A. agrarius 
in Warsaw^ (BabmsLa-Wcrha et al. 1979), etc. 
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Fig. y. Distribution ul Apodt rmu syt va iicus in lYaguc. l ; or explanation see Fig. 2. 


Comments to individual species 


.Sorer araneus (Fig. 2) 

The Common shrew is present in almost all green areas (52 localities), with the exception of 
several localities in the centre of Prague (Nos. 49 Vitkov, 47 SlraSniee - Zidovskd hfbitovy, 54 
Botanical garden & Albertov, 44 HavliCkovy sady, 88 Pctrin, 94 Letenske sady). Suitable habi¬ 
tats for populations of S. araneus are apparently in at least Iwo of these localities (StraSnicc - 
Zidov.ske hfbitov, Pelffn). Absence of this species should be attributed to isolation of these loca¬ 
lities by built up or other unsuitable areas. 

Sores minutus (Fig. 3) 

The Lesser shrew was found in 17 localities distributed on Ihc outskirts of Prague only. 11s 
occurrence is typical for certain seminatural habitats as woods and alluvial habitats along .stre¬ 
ams. However, its habitat requirements seem to be more specific than those of the previous 
species. In view of the fact that S. minutus was not found in Salalickd Ba/antnicc and Vinofsky 
park (locality No. 15) during an extensive research by Ciluikova, who in 1987-1994 collected 
there 2549 small mammals (Cihdkova 1989,1994), the record of this species reported front there 
by SmrCek (1988) seems to be problematic. 
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Fig. 10. Distribution of ApodemusJlavicotlis in Prague. For explanation see Fig. 2. 


Neomys fodiens (Fig. 4) 

Records of the Water shrew (16 localities) are confined to peripheral parts of Prague only, 
where it seems to be fairly common if suitable habitats along streams are available. 

Crocidura suaveolens (Fig. 5) 

The Lesser White-toothed shrew was found in 50 localities including several those in the very' 
centre of Prague. In the center, among localities from which sufficient materia! was available it 
was not found only in two (Nos. 44 and 54). On the other hand, absence of this species in 
samples obtained m larger forest complexes on the periphery of (he city is a regular phenomenon, 
which is m accordance with the general ecological strategy of this species. In Central Europe, C. 
suaveolens prefers warm sunny habitats as shrubby balks and slopes, vineyards, mdcral sites etc., 
or even buildings (Andtra & Hfirka 1984). In Prague, it seems to be an outdoor dweller, with the 
exception of cold winter months m which part of its population is concentrated indoor. C. suave¬ 
olens is the only shrew inhabiting isolated parks and other green areas in the centre of the city. 
Therefore, its urban populations may probably profit from the absence of their potential competi¬ 
tors . 
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fig 11. Distribution of Mtcromys ininuls in Prague. For explanation see Fig. 2. 


Clethrionomys glareolus (Fig. 6) 

The Bank vole was recorded in 39 localities situated exclusively on the Prague [reriphery. It 
was not found in any of ten localities m the central part of the city, from which sufficient sample 
were available. In at least four of them (Nos. 47, 49, 88. 96) there are extensive plots of habitats 
suitable for this species. Owing to the fact that C. glareolus is bound to the presence of trees and 
shrubs, its immigration through built up or open areas without vegetation cover is strongly limi¬ 
ted. Moreover, the probability of stochastic extinction in isolated populations of small size is 
multiplied by periodical fluctuations m population size that are characteristic for this species. 
Having in mmd these facts we can conclude that the present absence of C. glareolus in green 
areas of central Prague is most probably a result of island effects. 

Microtus arvalis (Fig. 7) 

The Common vole is confined to areas covered with grass and therefore it is not directly 
associated with human settlements. However, it was found in most of the Prague territory (48 
localities) including some larger, but isolated, parks in the city centre. In contrast to the above 
vole, Clethrionomys glareolus , it is evident, that in Prague the Common vole possesses ability to 
penetrate through built up areas. 
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tig 12.1)isiribuiion ol' Mus musculus m IVaguc. hor explanation see llg. 2. 


Pitymys subierraneus (Fig. 8) 

The Pine vole occurs in southeast parts ol'Prague territory only. It was found in eight locali¬ 
ties there. However, it has to be remarked here that in spite of the considerable effort, the species 
tune not been found neither in areas adjacent in north and west to Prague (data by V. V.). 
Therefore, the unusual distribution pattern of P. subierraneus in Prague may be ascribed to a 
focal limn of the range of (his species. 

Apodemm sylvalicus (Fig. 9) 

The Wood mouse was recorded in 77 localities, ll was present in all the samples of sufficient 
size. Although it is regular winter immigrant into buildings, the Wood mouse is a species not 
directly associated with human settlements. It lias colonized almost all parks and other green 
areas in the city, becoming a dominant species in localities of this type (Frynta 1982). Urban 
populations of A. sylvalicus may probably gain owing to the absence of their potential competi¬ 
tor. A. flavicollis. Population structure and reproduction in A. sylvaticus along the urbanization 
gradient in Prague were described by Frynta (1992, 1993), Frynta & Vohralik (1992, 1994) and 
Frynta & Zi/kova (1994). 

Successful colonization of urban habitats by this species is common in Europe. This pheno¬ 
menon is not surprising in context of the fact that A. sylvalicus as species showing wide ecologi¬ 
cal valency is known from various habitats including the extreme ones (Bejcek 1983, 1988). It 
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was reported as a dominant S|tecies in parks and other green areas of a number of European 
cities, e. g.: Manchester (Yalden 1980), Oxford (Dickman 1987, Dickman & Doncaster 1986), 
Ceske BudCjovice (VICek 1979, Vliek & Kohn 1986) and Bmo (Pelikdn et al. 1980, 1983). 
However, this dominance occurs only in absence of A.agrarius. In towns within the distribution 
range of A. agrarius (Kratochvfl et al. 1976), tins sjxxies occupies the niche of the dominant 
urban dweller and, therefore, the abundance of A. sylvaticus is much lower, probably as a result 
of their mutual competition. This pattern was reported from Berlin (Elvers & Elvers 1984), 
Leipzig (Klenke 1986), Warsaw (Andrzejewski et al. 1978, Balnnska-Werka 1979), Wroclaw 
(Chudoba et al. 1961), Poltava (Gavrilenko 1970), Liberec (Horovd 1987), KoSice (MoSansky 

1985) . The only exception of this rule is the city of Alma-Ata, Kazakhstan, where Wood mouse 
is more abundant than A. agrarius (Slogov 1988). However, the taxonomic position of Wood 
mouse populations from this region, traditionally considered to be A. sylvaticus is doubtful 
(Mezferin & Zykov 1991). 

Also in other parts of Palaearctic region, urban niche is occupied by related forms oiApode- 
mus (Russian Far East: A. agrarius mantchuricus, Kostenko 1984, Japan: A. speciosus, Takatsu 
1976), or in North America by species of the genus Peromyscus (Syracuse: VanDruff & Rowse 

1986) , which represent an ecological equivalent olApodemus in .America (Montgomery 1989). 

Apodemus flavicollis (Fig. 10) 

The Yellow necked mouse was recorded in 26 localities. Its distribution, restricted to forest 
stands on the periphery of Prague, reminds to that of C. glareolus , however, it is distinctly more 
limited. The causes of its absence in some parks and forests are unclear. It can be attributed to 
island effects as w'ell as to possible competition with A. sylvaticus. 

Note. The discrimination between A. sylvaticus and A. flavicollis was made according to the 
hind fool length, coloration, and if necessary also according to the upper molar length. Due to 
relatively great size differences between these two species in Prague, it seems that only a small, 
unimportant fraction of animals should be determined erroneously. 

Micromys minutus (Fig. 11) 

Harvest mouse is the most rarely collected species. It was recorded from 8 localities only. 
We suppose tins species lo be actually more common, its limited presence in our material may 
be probably caused by its low trappability in the commonly used snap traps. According to avai¬ 
lable records, Ihe species seems to be absent in central parts of the city. 

Mils musculus (Fig. 12) 

House mouse is the only tme commensal species inhabiting buildings throughout the year. It 
was recorded from 40 localities distributed in the whole territory of Prague. Being restricted to 
human settlements, this species is lacking in numerous samples collected in natural habitats. Its 
occurrence in such places, far from any building, which was found in several cases should be 
attributed to capture of dispersing animals. In the Czech Republic, stable outdoor populations of 
the House mouse are reported from Soulhern Moravia only (Pelikan 1974). 

Note. Regardless to the presence of contact zone between Mas musculus and Mus domesti- 
cus, most of the Czech territory' is inhabited by Ihe species M. musculus. According to phenoty¬ 
pic signs (coloration, tail length etc.), it is evident that the Prague population belongs also to this 
species. It is to be noted here, dial mice derived from wild populations in Prague were repeatedly 
used in genetic research (Forejl & Ivdnyi 1974, Forejt el al. 1988, Mickovd & Ivdnyi 1976, 
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Deunlmg et al 1988, Rcdi et al 1990, Forejt el al. 1991) and even inbred strains were estab¬ 
lished (Pavljukova & Foreit 1981) All the jbo\e results obtained using biochemical and genetic 
methods continued (hat Prague population belongs without doubts to M. musculus. On the other 
hand, occurrence ol escaped laboratory nuce found in at least two localities (No.5 Zoopark, 
Ko.54 Botanical Garden & Albcrtov) may results m local introgression into wild population. 

Concluding remarks 

According to the pattern of their dislnbulion in Prague, treated species can be divided into 
following tw'o groups' 

1) Crocidura suaveolens, Apodemus sylvahcus, Mus musculus and Microius arvalis are wi¬ 
dely distributed in the u bole Piaguc territory including the central part. 

2) Other species could be soiled into following order according to their decreasing ability to 
penetrate to the centre of the city- a) Sore\ araneus , b) Clethrionomys glareolus , c) Apodemus 
flavicolhs , d) Sore\ mtnuius, Neomys fodiens and Micromys mmurus. The Pine vole. Pttymys 
sublerraneus cannot he included into this evaluation, because as evident, a local limit of its 
dislnbution passes just through the Prague area. 

While the presence or absence of species of the former category m a particular locality seems 
to be almost lully detemuned by the presence or absence of suitable habitats, il is apparently not 
the case in species of the later category In parks and cemeteries situated near the city centre they 
were frequently found lo be absent even in places, which evidently were suitable from the point 
ol view of their typical ecological requirements Consequently, their absence m these localities 
surrounded by built up areas should be attributed to island effects. Among most conspicuous 
examples belong, e g , the absence ol both Clethrionomys glareolus and Apodemus flavicolhs in 
the locality' No 96 (Strornovka) as u ell as absence of Sorex araneus, C. glareolus and A flavico¬ 
lhs m localities Nos 88 (Pcth'n) and 47 (StraSmce - Zidovsktf hrbitovy). 

However, n has to be remarked here that m many cases the possibility, that absence of the 
species is caused by habitat selection cannot be simply ruled out. It could be expected especially 
in species possessing more specific habitat requirements as are, e. g., Neomys fodiens, Micromys 
mtnutus and possibly also Sorex mtnuius 
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Soil nematodes, community composition, seasonal changes, oak forest. South Bohemia 

Abstract. The structure and dynamics of soil nematode community were studied at 60 70 years old oak forest in 
South Bohemia in 1986-1987. A total of 104 species was found, Rhabditis maupasi group, Acrobeloides nanus 
and Filenchus minutus were the most abundant nematodes. 'Ihe mean abundance of the total community was 1.27 
x 10 6 ind.m' 2 , the mean biomass 1.59 g.m . Bacteriophages, mycophages and omniphages dominated in the abun¬ 
dance, omniphages and bacteriophages in the biomass. 

Free-living and parasitic nematodes are an important group of invertebrates in terrestrial 
ecosystems. Soil nematodes in woodland sites reach abundance ranging from 255 to 29,800 
x I (rind.m' 2 and biomass from 75 to 15,200 mg fw.m' 2 (Sohlenius 1980). Majority of nematodes 
in forest ecosystems belongs to bacteriophagous animals, omniphagous and predaceous species 
have the greatest biomass (Wasilevvska 1979). Proportion of mycophagous and phytophagous 
nematodes lo the total nematode abundance is variable. 

Ecological studies on nematodes in forest ecosystems often deal with functional (trophic) 
groups of nematodes and interactions between genera or species with respect to their life strate¬ 
gies were paid less attention. The aim of this study was to analyse composition and seasonal 
changes of a nematode community in a Central European oak forest with a view to particular 
species and genera and their biology. 

MATERIAL AND METHODS 

Investigations were carried out in an oak forest (60 70 years old) in South Bohemia near Netolice village, 
49"04’N, 14*1 l'E, 486 m a.s.1., square code 6951 in the network of squares on the map of the Czech Republic for 
faunistic research. Long-term mean annual air temperature in the region is 7.3 n C, precipitation 602 mm. The 
seasonal changes of air temperature and precipitation in 1986-1987 are given in Fig. I The dominant tree was 
Quercur robur L., accompanied by sparse Tilia cardata Mill., Fraxinusexcelsior L., Picea abies ( L.) Karst., Acer 
pseudoplatanus L. and Fagus silvatica I,.. The constant species in the undergrowth were Oxalis acetosella L., 
Sarticula europaea L., Viola reichenbachiana Jord., Veronica chamaedrys L. Soil type is a silt loam cambisol, 
10.2% clay (<lji. wet wl), 40.0% sand (10-250 g, wet wt). The values of pH(H2<5) (sod:IhO - 1:5) in litter, 
humus layer, and B-horizon were 5.4, 5.2, and 4.4, respectively. Mean organic carbon (Cm*) content was about 
5% in 0-5 cm and 2% in 5-10 cm. 

Soil samples were taken in approximately monthly intervals in January-December 1986 and in April Decem¬ 
ber 1987 using a cylindrical corer with an area of 1 cm 2 (inner diameter 1.2 cm) in 10 replicates to the depth of 10 
cm, Soil samples were divided into 0-5 cm and 5-10 cm subsamples, Nematodes were isolated from the soil by 
means of the modified Baermann funnel method for 24 hrs. Animals were fixed by hot FAA, temporary and 
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Table 1 Mean abundance (xlO'indm"') of soil nematodes in oak forest, bold - constant species (C50-100%) 




1986 

1987 

Older MONHYSTBRIDA 



1 

Eumonhystei a vulgaris (Ac Man, 1880) 

58 

8 1 

2 

Eumonhystera Andrassy, 1981 sp 

09 

- 

3 

Oeomonhysteia ullosa (Butschll, 1873) 

8 1 

04 

otder ARAEOl-AIMIDA 



4 

Cylmdrolaimus bambus Andrassy, 1968 

- 

03 

5 

Anaplecltisgianulostis (Bastian, 1865) 

0 1 

- 

6 

Pectus acummaius Bastian, 1865 

36.1 

123.3 

*7 

Plecius cm alus Bastian, 1865 

02 

. 

8 

Plecius descens Andrassy, 1985 

01 

02 

9 

Pleciusgeoplidus de Man, 1880 

10 

34 

10 

Plecius longtcaudatus Butschll, 1873 

17 0 

15J 

11 

Pleciuspan ns Bastian, 1865 

140 

20 4 

12 

Plecius i htzophdus dc Man, 1880 

04 

01 

13 

Plecius sambesu Micolctzky, 1915 

25 

168 

14 

Plecius sib ant us Andrassy, 1986 

36.8 

142.9 

15 

Plecius cf leleku Mulk &. Coomans, 1978 

1 4 

23 

16 

Plecius Basuan. 1865 sp 1 

1 1 

01 

17 

Plecius Bastian. 1865 sp 2 

- 

01 

18 

Ceratoplectusarctus (Ttuskova, 1976) 




and 

9 1 

150 

19 

Ceiaiopleclusaimatus (Butschll, 1873) 



20 

Wilsonema otophorum (de Man, 1880) 

100 

04 

21 

f'ylocephalusaunculalus [Butschll, 1873) 

- 

55 

order TJ.RATOCEPHALIDA 



22 

Metaferatocephalus crasstdens (de Man, 1880) 

3 1 

09 

23 

Temtocephalus coslalus Andrassy, 1958 

- 

04 

24 

lei otocephalus Itiellus Anderson, 1969 

1 8 

32 

25 

1 eraloeephalus paraleinits Eroshenho, 1973 

- 

03 

26 

Pei otocephalus tennis Andrassy, 1958 

02 

- 

27 

Peratucephalusleiresltis (Butschll, 1873) 

89 

1 6 

order 

RIIABOniDA 



28 

Heteiocephalobus elongatus (de Man, 1880) 

21.6 

28.1 

29 

Ueterocephalohus lonji Andrassy, 1968 

08 

01 

30 

Cephalobus persegnis Bastian, 1865 

09 

0 4 

31 

Cephalobus Iroglophdus Andrassy, 1967 

02 

24 8 

32 

hucephalobuso\yui aides (dc Man, 1876) 

05 


33 

Eucephalobusstriatus (Bastian, 1865) 

02 

0 1 

34 

Acrobehndes nanus (de Man, 1880) 

72.5 

75.8 

35 

Aci obefoides (Cobb, 1924) sp 

2 1 

1 1 

36 

Cervidellus Thome, 1937 sp 

06 

- 

37 

Chiloplacus Thome, 1937 sp 

01 

- 

38 

Panagrolaimus i tgidus (Sterner, 1866) 

56 

62 

39 

Bui silla monhystei a (Bdtschli, 1873) 

69 

15 5 

40 

Rhabdilis maupast group Seurat m Maupas,1919 

125.1 

353.9 

41 

Bunonemaieticalatum Richters, 1905 

1 4 

05 

42 

duuerlarvae 

46.0 

67.0 
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order DIPLOG ASTERI DA 


43 

Diplogaster Schultze in Cams, 1857 sp. 

04 

04 

order APUBLENCHIDA 



44 

.4 phelench usavenae Bastian, 1865 

05 

- 

45 

Paiaphelenchuspseudopariennus (Micoletzky, 1922) 

- 

0 1 

46 

Aphelenchoidessaprophilus Franklin, 1957 

24 7 

68 

47 

Aphelenchotdes subpanetinus Sanv/sl, 1961 




and 



48 

Aphelettchoidespusiltus (Thome. 1929) 

163 

42.6 


and 



49 

AphelenchoidesFimhcr, 1894 sp 



50 

Aphelenchoides minimus Meyl, 1953 

94 

75 

order TYLENCH1DA 



51 

Filench us discrepans ( Andrassy, 1954) 

19 8 

no 

52 

Fdenchus helenae (Szczygiel, 1969) 

30.3 

19 2 

53 

Filenchitsmtnulus (Cobb, 1893) 

53.9 

75.4 

54 

Filenchus polyhypims (Steiner et Albm, 1946) 

07 

09 

55 

Fifene/rie? (Andrassy, 1954) sp 

88 

34 

56 

Aglenchus agi icola (de Man. 1884) 

0 1 

- 

57 

Caslenchus contains (de Man. 1921) 

17 

- 

58 

Malenchus acarayensts Andrassy, 1968 




and 



59 

Malenchus bryoplulus (Steiner, 1914) 

91.8 

21.1 

60 

l^elenchus leplosoma (de Man, 1880) 

- 

35 

61 

Cepkalench us megac ephal us Goode y, 1962 

28 

1 1 

62 

Bitylenchus (lit bins (Butschli, 1873) 

02 

- 

63 

HeUcotylenchus pseudon nbushis (Steiner, 1914) 

1 1 

- 

64 

Roiylenchus fallorobustus Sher, 1965 

03 

- 

65 

16 atylenchns crenalus'Laol, 1960 

0 1 

- 

66 

Pai atylenchus pi ojeclus Jenkins, 1956 

0 2 

- 

67 

Xenoa iconemellamaa odora (Taylor, 1936) 

23 

- 

68 

Dilylenchus (Filip;ev, 1936) sp 1 

32.8 

108.5 

69 

Ditylenchus (Filipjev, 1936) sp 2 

01 

- 

older ENOPLIDA 



70 

Bastiania gi acih v de Man. 1876 

09 

22 

71 

Pi ismatolaimusdohehurusde Man, 1880 

1 0 

. 

72 

Pnsmatolatmus mtermedius (Butschli, 1873) 

149 

91 

73 

Iripyla a [fill is de Man, 1880 

- 

01 

74 

1 1 ipylafdtcaudaUi de Man, 1880 

1 9 

3 1 

75 

Alaimusmeyli Andrassy, 1961 




and 



76 

Alainnis parvus Thome, 1939 




and 

68 

4.7 

77 

Alatmus pi inulivus de Man, 1880 




and 



78 

Alamnis de Man, 1880 sp 



79 

Parampludelusdolichunis (de Man, 1876) 

0 2 

- 

80 

Amplnclel us pseud obit Ibos us AltheiT, 1953 

- 

01 

order MONONCHIDA 



81 

Claikuspapdlaius (Bastian, 1865) 

92 

101 

82 

Coomansusparvus (de Man, 1880) 

09 


83 

P> lonchuluspittictatus (Cobb, 1917) 

24.7 

22.1 
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84. 

Mylonchulus (Cobb, 1916) sp. 

- 

0.3 

85. 

Anatonchustridentaius (dc Man, 1876) 

0.3 

- 

order. DORYLAIMIDA 



86. 

Nygofaimwr Cobb, 1913 sp. 

0.2 

- 

87. 

fb-odmylahnusparalongicaudatus (Micoletzky, 1925) 

0.8 

- 

88. 

Meaodorytaimusbastiani (BCltschli, 1873) 

43.9 

84.6 

89. 

Eudarylaitnus carter: (Bastian, 1865) 

36.7 

46.0 

90. 

EudoryUunuiscentrocercus (de Man, 1880) 

- 

0.1 

91. 

Eudorylaimits parvus (de Man, 1880) 

15.7 

14.0 

92. 

Eudorylaimus Andrassy, 1959 sp. 

2.1 

0.4 

93. 

Thonus eltersbergensis (de Mari, 1885) 

1.1 

6.0 

94. 

Dic/raj'lhome, 1974 sp. 

3.6 

0.3 

95. 

DorydorcUa pratensis (de Mart, 1880) 

0.1 

- 

96. 

Aporcelaimellus obscurus (Thome ct Swangcr, 1936) 

69.8 

34.9 

97. 

Pungenlus thornei Goodey. 1943 

0.9 

0.1 

98 

ParacUnvltiirnusmaaolaimus (de Man, 1884) 

2.1 

0.6 

99. 

Oxydrrusoxycephalus (dc Man, 1885) 

0.9 

- 

100. 

Tylencholaimus minimus dc Man, 1876 

- 

0.1 

101. 

Tylencholaimtts tnirabiiis (Bfltschli, 1873) 

11.6 

5.0 

102. 

Tylencholaimus stecki Steiner, 1914 

30.8 

33.8 

103. 

Uiphtherophaia de Man, 1880 sp, 

0.1 

- 

104. 

Trichodorus Cobb, 1913 sp. 

0.4 

- 


permanent mounts were made by the glycerol-ethanol method (Saly 1983). All nematodes in samples were coun¬ 
ted and identified simultaneously. 

lhc biomass was estimated for 50 adult specimens of each species (excluding those with low abundance) 
according to Andtdssy (1956). The biomass of juveniles was calculated as a half of the adult value (S'&ly 1975). 
Diversity was evaluated using the number of species and the index of species diversity H’(!m) according to 
Shannon & Weaver (1949). Species having their constancy C50-100% represented the characteristic species com¬ 
bination of community. Nematodes were divided into Iropliic (ecological) groups as follows: bacteriophages 


Table 2. Menu characteristics of soil nematode community in oak forest, A - abundance (lO’ind.m "), B 
biomass (mg.m 2 ) H’ - index of diversity, CL - confidence limits (P-0.05) 



1986 

A 

B 

A 

1987 

n 

Bacteriophages 

467 

234 

950 

714 

Mycophages 

288 

17 

301 

19 

Phytophages 

10 

2 

1 

+ 

Omniphages 

221 

1195 

227 

787 

Predators 

37 

123 

36 

97 

total nematodes 

1023 

1571 

1515 

1617 

CL 

±410 

±450 

±610 

±590 

% of adults 

28.2 


22.6 


number of species 

92 


76 


IP 

3.39 


2,96 
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(species 1-43,70-72,75-80 in Tab. 1), mycophages (i.e. fungal + facultative plant feeders) (44-55,58-60,68,69), 
phytophages (56,57,61-67),omniphages (87-104), predators (73,74,81-86). Pearson correlation coefficients (r p ) 
were calculated between the nematode abundance and soil moisture or temperature, Spearman rank correlation 
coefficients (r,) were calculated between the abundance and air temperature or precipitation. Dendrograms were 
produced for genera presence (faunistic similarity) and for log(x+l) genera abundance (cocnotic similarity) by 
Euclidean distance and Ward’s clustering algorithm, program CLUSTAN (Wishart 1981). 'Ihe total material 
studied was about 22 000 individuals Nematode material is deposited with the author in the Institute of Soil 
Biology AS CR 




Fig. 1. Seasonal changes of air temperature and precipitation. 


RESULTS 

A total of 104 species of nematodes were found in the soil of the oak forest. Three species, 
Rhabdiiis maupasi, Ac robe lodes nanus and Filencftus minutus, dominated in both years. Aporce- 
laimellus obscurus and Malenchus bryophilus + acarayensis were dominant in 1986, while 
Plecius acuminatus, Plectus silvaticus, Dirylenchus spp. and Mesodorylaimus basiiani domina¬ 
ted in 1987. There were 15 species in the characteristic species combination of the community in 
1986 and 16 species in 1987 (Tab.l). The highest biomass was established for the species 
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Fig. 2. Seasonal changes of abundance (white bars) and biomass (black bars) of nematodes, upper pan of the 
white bars is the abundance in the soil layer of 0-5 cm, under part in the layer of 5 10 cm, abscissas confidence 
limits (P - 0.05). 
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both years (Fig.2). The abundance in this soil layer depended upon air temperature in the period 
June - December (r s 1986 = +0.89, n=7; r^ 1987 = +0.66, n=6). Tlie seasonal changes of abundan¬ 
ce in the soil layer of 0-5 cm in 1987 was correlated with the soil moisture (r P = +0.70, n=8). 

The majority of nematodes preferred the upper parts of the soil horizon including leaflitter. 
In 1986 and 1987, 73.8 % and 86.0 % of nematode specimens were found in the layer of 0-5 cm, 
respectively. 

The mean biomass of nematodes in 1986 and in 1987 was 1.57 ± 0.45 g.m' 2 and 1.62 ± 0.59 
g.m, respectively. In the first year the peaks of biomass coincided with the peaks of abundance, 



V 

I 

l 




fig. 3. Seasonal changes ot abundance of ecological groups in ncmnlodc community. 

A. bacteriophages - solid line, mycophages - broken line, phytophnges - dotted line 

B. omniphages - solid line, predators - broken line. 
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in the second year, conspicuous maximum of biomass was observed in April (Fig.2). The mean 
individual biomass of nematode specimen was significantly lower in 1987 (1.15 + 0.19 pg) than 
m 1986 <7.70 + 0.24 ug). The mean specimen biomass did not decrease under 1 pg in 1986, but 
in August 1987 it was only 0.60 pg. This decline probably reflected generally lower biomass of 
nematode specimen in 1987 compared with its value in 1986; a high abundance of nematodes in 
1987 was caused by the population increase of smaller species and juveniles. The adult speci¬ 
mens represented 28 % (21 % - 38 %) of nematode community in 1986 and 23 % (13 % - 28 %) 
in 1987. 

Three ecological groups dominated in 1986 and in 1987: bacteriophages (46% and 63% of 
the total abundance, respectively), mycophaccs (28% and 20%) and omniphages (21% and 



4 67 11 5 86 1212S119109 1 7 84 MONTH 4 81 856711 12 912119104 567 

i? *7 97 07 a? 0/ 86 87 86 86 87 86 8b M 86 86 0* YEAR 8’ 07 86 06 87 *? 87 87 r 87 $4 6 84 64 0* $4 86 86 


I ig. A <_ lusioi ojhtls.sis ol soil nematodes 
A: genera presence 
H: logfx+1 )genera abundance. 

15%). Omniphages represented 76% of nematode biontass in 1986 and 49% in 1987. The bio¬ 
mass of bacteriophages was 15% in 1986 and 44% in 1987 (Tab. 2). Seasonal changes of nema¬ 
tode trophic groups are shown in Fig. 3. Fluctuations in abundance of bacteriophagous 
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nematodes were similar to those of the total nematode community in both years. Three peaks of 
mycophagous nematodes was found in 1986, one peak in 1987. High population densities of 
ommphagous nematodes appeared in January , August and November 1986, but in 1987 abun¬ 
dance of omniphages fluctuated and no distinct maxima or minima were observed. 

Three bactenophagous genera were dominant in 1986 and 1987 as follows: Plecius (12% 
and 21 % of the total nematode abundance), Acrobeloides (7% and 5%) and Rhabditis Dujardiu, 
1845 (12% and 23%, respectively). The genus Plecius had three peaks of abundance in 1986 
{January, August, Novembcr-December), but in 1987 its abundance decreased from April to 
December. Similar changes were observed in the abundance of the genus Rhabditis. The abun¬ 
dance peaks of the genus Acrobeloides was found in August in both years and in January 1986. 

Among mycophagous geneTa, the genus Filenchus was dominant in both years 1986 and 
1987 (11% and 7% of the total nematode abundance, respectively). The genus Malenchus An- 
dressy, 1968 dominated (9%) in 1986, and the genus Ditylenchus (7%) in 1986. The highest 
abundance of the genus Filenchus was in January 1986 and in August (both years). The genus 
Malenchus reached the maximum of abundance in January 1986, the genus Ditylenchus in April 
1987, and the genus Aphelenchoides in August 1987. 

Ommphagous genera Aporcelaimellus Heyns, 1965 and Eudorylaimus dominated m 1986 
(7% and 6% of the total nematode abundance, respectively). The genus Mesodorylaimus An- 
drdssy, 1959 was dominant in 1987 (6%). 


DISCUSSION 

The nematode community in the oak forest studied was characterized by a high number of 
species. For example, Solovyeva (1986) found 43 - 118 species of nematodes in oak (or mixed 
oak) forests in the European part of the former USSR, Arpin (1975) determined 22 species in 
France, and Bassos (1962) and Volz (1951) gave data concerning 75 and 50 species in oak 
forests in Germany. BarloSovd & HdnCI (1994) determined 98 species in an oak-hornbeam wood 
m Central Bohemia. Relatively low number of nematode species (50) m the oak-hornbeam fo¬ 
rest was tound by Sdly (1973, 1975) in Slovakia. 

The abundance of nematodes in oak-dominated forests usually vanes from 1 to 5 million 
individuals perm 2 (Arpm 1975. Arpin & Ponge 1986, Solovyeva 1986), and the mean abundan¬ 
ce in the oak forest studied is in accordance with those data. Very high abundance (29.8 x 10 6 
indin 2 ) in an oak-ash forest in Germany was found by Volz (1951). Tlie data on nematode 
biomass m oak forests are scarce. Silly (1975) give values from 3.95 to 13.45 g.m' 2 , Volz (1951) 
found 15.2 g m' 2 . Comparing available information, the biomass of nematodes of the oak forest 
studied was relatively low. 

The seasonal changes of nematode abundance in forests are often characterized by two peaks 
(e. g. Silly 1980). The seasonal curve of ahundancc changes in the oak forest studied can be 
divided into two periods. In the first penod (May-October) there was the peak of abundance m 
August m both years. The second penod (November-Apnl) was marked by nematode population 
maxima in Janury 1986 or in April 1987. An explanation of those changes can be given as 
follows. In relatively mild winter (January 1986; sufficient precipitation and accumulation of 
leaf litter in autumn 1985), certain nematode populations (Plectus, Rhabditis, Acrobeloides, 
Aphelenchoides, Filenchus, Malenchus) reached their peaks in early winter. If low lemperatnre 
occurred (January 1987), the development of nematodes was probably retarded and nematodes 
(mainly Plecius and Rhabditis ) realized their population maxuna in early spring. The abundance 
peak in August was limited neither moisture nor temperature. Consequently, the seasonal chan¬ 
ges of nematode community in the forest studied can be viewed in terms of ’’two-peak seasonal 
dynamics", but with a time-changeable increase of nematode abundance in the cold period of the 
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year In lower altitudes the development of nematode population m oak forests can be limited by 
water shortage during summer (BartoSovtf & lldndl 1994) 

The genera Plectus, Rhabdms arid Acrobeloides were most important baeteriophagous nema¬ 
todes, but these taxa differ in their life-history strategies The generation time of the species in 
the family Rhabditidae is a few days at room temperature (Sohlenius 1968), Cephalobidae deve¬ 
lop from egg to egg in 1-2 weeks (Sohlenius 1973), and the species of the family Plectidae 
complete their life cycle in more than 2 weeks (Overgaard Nielsen 1949, Yeates 1972, Maggenti 
1961) Rhabditidae (bisexual, some species arc hermaphroditic) survive unfavourable life condi¬ 
tions m the stage of non-feeding but motile "dauer larvae" (Golden & Riddle 1984), Plectidae 
(mostly parthenogenetic females) probably in eggs protected by cuticle with spines. Hie respon¬ 
se of Rhabdms to an increase in bacterial populations consists m recovery from dauer larvae 
stage, that of Plectus probably in cgg-hatching The ubiquitous genus Acrobeloides has shod 
generation time and is parthenogenetic 

The second most abundant group of nematodes were mycophages (or myco-phytophagcs) 
The abundance of the genus Aphelenchoides was relatively low although tins genus was abun 
dant in oak forests m Germany (Bassus 1962) Many species of the genus Aphelenchoides feed 
upon mycorrtn/al fungi (Riffle 1970) and they can complete their life cycle in a few days The 
mycopliagous genus Aphelenchus Bastian, 1865 was almost absent at the stand in tile present 
study whereas it was dominant in an oak-hornbeam forest in Slovakia (Sidy 1973) 

The species of the family Tylcnchidae are abundant in oak forests, however, their leading 
habits are insufficiently known Yeates et al (1993) in their comprehensive study on nematode 
food preferences considered Tylcnchidae to be mainly plant feeders On the other band. Wood 
(1973) cultivated Tylenchus Bastian, 1865 spp on fungi and Magnusson (1983) observed and 
documented feeding Tylenchus and Maienchus upon myeorrliizal fungi The abundance of plant 
feeding Tylcnchidae sjiecics (Aglenchus agncola, Coslenchus costatus , Cephalenchus megacep 
halus) w as very low (Tab 1) whereas the species of the genera Filenchus and Maienchus belon¬ 
ged to dominant nematodes Very likely, majority of nematodes in the family Tylenchidae fed 
on fungi Parasites on higher plants (Dolichodondae, Hoplolaimtdae, Pratylenchidae, Paratylcn- 
chidae and Criconematidae) represented negligible part of nematodes populations in the forest 
studied Low population densities of phytoparasites was also found in an oak-hornbeam wood in 
Central Bohemia (BartoSovd & H;1ncl 1994) In contrast to our data $<fly (1973) found great 
population densities of phytoparasites in an hornbeam-oak forest m Slovakia, Arp in & Ponge 
(1986) in Quercus petraea and Aqmi (1975) m Quercus sesstltjlora woods in France 

Some nematodes in the order Dory lanmda (omniphages in this study) can be mycopliagous, 
too The species of the genus Tylencholamus de Man. 1876 were cultivated on fungi (Wood 
1973, Magnusson 1983) According to Yeates (1973) the genus Aporcelaimellus can feed upon 
autochthonous microflora The genus Mesodorylaimus could also be mycophagous as d occu¬ 
rred in high densities in leaf litter ol the forest studied The species of order Dorylaimida are 
K-stratcgists or persisters (Bongers 1990) while mycophagous nematodes in the orders Aphclen- 
chida and Tylenchida belong to r- or r/K strategists (or colonisers with C-p value about 2) It is 
evident that fungi and bacteria in the forest studied could be controlled by nematodes with 
different ways of life As in populations of baeteriophagous nematodes competition between 
mycophagous species for food can be expected, however, there is little information on their 
interactions in field conditions 

Sohlenius (1985) studied influence of climatic conditions on nematode coexistence in coni¬ 
ferous forest sod (Central Sweden) in laboratory experiment and found that the competitive 
ability of the different speucs changes with moisture and temperature Some genera { Rhabdms 
Aphelenchoides ) increased their population densities at low' 2-5 n C temperatures Many species 


f 86 



are adapted to low temperatures, for example the nematodes of the family Plecttdae are abundant 
in polar regions (Procter 1984) In the oak forest studied, great population densities of the genera 
Plea us Acrobeloides, Rhabdtns, Aphelenchotdes, f'llenchus and Malenchus were found in win 
ter as well as in summer 

Precipitation, soil moisture and temperature were probably im|xirtant factors influencing nc 
matode community development, however the seasonal changes of abundance cannot be explai¬ 
ned by soil microclimate only The summer abundance peaks were found in August, 
nevertheless, high precipitation and air temperature above 10°C were in May, June and July, too 
NcnUode "|ieak assemblages" in summer (August 1986 and 1987) were similar to those in 
winter (January 1986) and in spring (April 1987) (Fig 4B) High abundance of microbivorous 
nematodes indicated that development ot soil and litter micro flora could tngger off the develop 
ment either eggs or daticr stages of many species Activity ol plant roots probably influenced soil 
microflora and indirectly the populations o( v arious nematodes Carnivorous monouchid nema¬ 
todes, predacious microarlhropods, taTdigradcs and ncniatophagous fungi can also significantly 
influence population densities of microbivorous species (Small 1987, Karg 1983, Nordbnng 
Hertz & Jansson 1984) Very likely, seasonal changes m population densities ol nematode spe¬ 
cies in the oak forest studied resulted from biological interacbons m soil and, to a less extent, 
from moisture-temperature fluctuations 


SUMMARY 

1 The species composition trophic structure and seasonal changes ol soil nematode commu¬ 
nity were studied at 60-70 years old oak forest in South Bohemia m 1986 1987 

2 A total of 104 species were found, Rhabditis man past group Acrobeloides nanus, 1 den 
elms mtnutus w ere dominant nematodes in both years Aporcelaunellus obscurus and Malenchus 
bryophilus + acarayensts dominated m 1986 while Plectusacumtnatus Pleciussilvaiicus, Dtry 
lenchus spp and Mesodorylatmus bastiani m 1987 

3 The mean nematode abundance was 1 27 x 10 6 tud m the proportion of adult specimens 
was about 25% Seasonal changes of nematode community was marked by two population ma¬ 
xima The abundance peak in August was found in both years, oilier peaks were observed in 
January 1986 and in April 1987 The mean biomass ol nc nut ode community was 1 59 g m 2 

4 Bacteriophages were the most abundant trophic group of nematodes followed by niyco- 
phages and ommphages The abundance of parasites on higher plants w as very low 
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Taxonoim, Ophthalmoconaha strnadi $[». n., Seaphiostenaschnendingeri gen. n. and sp. n„ key. Oriental 
region 


Abstract.NewmonotypicOrientalgenus Seaphiostena gen n withtvpe species Seaphiostena schu endmgen sp 
n as well as Ophthahtloconalla stimuli sp n from Thailand are described 

INTRODUCTION 

In ihe present paper ihe description of a new genus and species Seaphiostena ithnentlmgeri 
geu and spn are given Tins species with remarkable morphology was collected by a Swiss 
entomologist, Mr P Sthwendinger, into pitfall traps m the extreme climatic conditions ol told, 
rainy and misty mountain torests ol Doi lnthanon in northern Thailand Tlic othci sixties descri¬ 
bed below belongs to the genus Ophthalmoconaha Ermisch hitherto known as a monotypic 
genus from tropical Alncj The discovery of the second species from Oriental region is therclore 
very important 


Ophthalmoconaha strnadi sp.n. 

Completely red-brown Pubescence golden-brown with silvery reflection on elytra Body 
rather convex and parallel sided with short and broadly conical pygidium (Fig 1) 

Head broadly convex, ralhei large, only slightly narrow er than pronotum, prolonged anteri¬ 
orly Width lenglh ratio as 6,8 5,6 Eyes very large, pubescent, almost round, cmarginated 
near insertions ot antennae, particular tacets medium-sized Galea rather short, yellow-biown, 
on the tip with cirrose outgrowths, which fonn a very blunt point Maxillary palpus with seg¬ 
ments 2 and 3 of equal width, terminal segment elongate securiform, inner angle situated at its 
midlength (Fig 2) Antennae rather long, w itb four basal segments equally broad, segment I by 
one third longer than 2, segment 3 only slightly shorter than 2 and equal to 4: segment 5 so- 
mew'hat w ider and by two thirds longer than 4, segments from the fifth one onvv ards becommmg 
gradually narrower and 1 3 times (segment 5) to 1 7 times (segment 10) longer than wide, termi¬ 
nal segment oblong oval, 2 5 times longer than wide and by one fourth longer than the penulti¬ 
mate (Fig 3) 

Pronotum flatly convex, much wuder than long (width length ratio as 8 2 5 5), w'lth only 
modeiate collar-like projection anteriorly Posterior lobe little vaulted Sides m lateral view li¬ 
ghtly cmargmate, posterior angles moderately obtuse, rounded Surface of pronotum finely and 
densely punctate 


189 




Figs 1 -9. Ophthalmocoiialia strnadi sp, n. (holotypus, male): 1 general view; 2 maxillary palpus; 3 
antenna; 4 - anterior tibia and tarsus; 5 - hind tibia and tarsus; 6 - left and right parainere; 7 - phallobase; 8 - penis, 
9 - 8th internal stemite. Scale: a - 6;b - 2; c - 1; d - 7,8; e - 4,5,9. 


Scutellum small, broadly triangular. 

Elytra convex, in anterior half parallel-sided, twice as long as their combined width, with 
dense and rather coarse rasp-like punctures. 

Pygidium broadly conical, a little more than tvs ice as long as hypopygium, and reaching only 
one fourth of the length of elytra. 

Anterior tibiae quite straight, without a calf-like swelling and longer hairs. Anterior tarsus 
distinctly shorter than tibia, segment 4 deeply emarginate, by half shorter than the terminal 
segment, with onychtum on its ventral side (Fig. 4). Mesotibia distinctly longer than tarsus. 


190 




Metatibia (Fig 5) with one very oblique and long apical ridge (running from apical margin to the 
two thirds of the tibia length) and one distinct dorsal ndge The first segment of posterior tarsus 
with two oblique ridges, following segments without ndges Outer terminal spur reaching one 
third of the length of inner one 

Male genitalia as figured (Figs 6,7,8). 

Length from the lips of mandibles to that of elytra 4 4 mm, to the tip of pygidium 5 2 mm, 

TYPE MATERIAL Holotypus, nj.ile, S Thailand, Yala Distr, Betong, Ounung Can dun vill, 25 3 -22 4 1993, 
leg J Horak Deposited in coll Horak, Praha 

Name derivation The new species is dedicated to my friend Jan Strnad, Prague. 

Differential diagnosis Ophthalmoconaha strnadi sp n is the second species of a hitherto 
mouotypic genus, proposed originally for 0 castcmea Ermisch, 1968 from tropical Afnca (Er- 
misch 1968) The two species are very similar and differ especially by the body form, which is 
stouter, with elytra only twice as long as wide in 0 strnadi sp n , but markedly more slender, 
with elytra 2.2 times longer than wide, in 0 castanea Antennae in 0 strnadi sp n are compa¬ 
ratively longer, almost twice as long as the head, whilst only 1.4 times longer than the head in 
0 castanea Unfortunately, male genitalia of 0 castanea are not figured in the original descrip¬ 
tion 


Scaphiostena gen. n. 

Body (Fig 10) short with rounded sides, large head and extremely long pygidium Further 
very conspicuous and important characters arc, small, coarsely facetted and pubescent eyes, 
very long antennae, terminal segment of maxillary palpus securiform (Fig 14), penultimate 
segment of anterior and intermediate tarsus deeply bilobed, elytra very short, and broadly trun¬ 
cate at the apex, mesepisterna (Fig 12) very short, short, but very oblique ndges on metatibia 
and on three segments of posterior tarsus 

The cmarginate penultimate segment of autenor and intermediate tarsus as well as very 
broad pronotum (width length as 6 4) suggest the close relationship of the new genus to the 
genera Dellamora Nortnand and Pseudodellamora Ermisch from the western Palaeactics The 
genera can be distinguished according to the following key (according to Emu sell, 1950, modi¬ 
fied) The form of the terminal segment of maxillary palpus and the coarsely facetted pubescent 
eyes in Scaphiostena gen n resemble also those of the genera Ghpostenoda Ermisch and Neo- 
mordellisiena Ermisch, but the new genus may be easily distinguished from the two latter genera 
by the form of elytra, pygidium and mesepisterna The basic form of male genitalia (Fig It) 
does not differ, in fact, from that of Mordelhstena Costa 

TYPE SPECIES Scaphiostena schwendingen sp. n 

Incorporation of Scaphiostena gen n into the modified key to genera by Ermisch (1950): 

72(65) Penultimate segments of both anterior and intermediate tarsi deeply emurgmate or lulobed 
73(76) Pronotum much wider than long, 14 t ,5 tunes wider than long Body small, length including pygidium 
2 5 - 3,5 mm 

74(75) Terminal segment of maxillary palpus in male more or less nut shaped like in Mordellochrtxi Emery Me 
tatibia besides one apical ndge with two more lateral ndges Metatibia with only one terminal spur Byes 
finely facetted and pubescent W Mediterranean, Cypnis 

Dellamora Nontiand 
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75(74) Terminal segment of maxillary palpus in both sexes secunfonn Metatibia with two terminal spurs 
a(b) Elytra parallel sided, 2 4-25 times longer than their combined width, at the apex elongate, rounded Me- 
sotibia almost straight Pygidtum usually long, twice as long as hypopygium and reaching about one fifth 
of the length ol elytra Metatibia with only one lateral ndge Eyes finely laecticd and pubescent W Me 
diterranean, Caucasus 

Psedodellaincn a Ermisch 

b(a) Elytra broad with arcuate sides, only I 4 tunes longci than their combined width, broadly truncate at the 
apex Mesotibia strongly curved inwards Pygidtum extremely long, nearly tour times as long as hypopy 
giiim and rcachmg three fourths of the length ot elytra Metatibiu, apart from one apical ndge, with 2 3 
very oblique lateral ndges Eyes very small, coarsely facetted and pubescent Thailand 

Scaphtnslena gen n 

76(73) Continued (see Ermisch 1950) 



Figs 10-17 Scaphiostena schwendigeu sp n (hoiotypus, male) 10 - general view, 11 - elytra, 12 metepi- 
stemum, 13 eye, 14 maxillary palpus, 15 -antenna, 16 -left and nght paramerc, 17 penis Scale a -13, b - 10, 
c- 11, d- 12, e-14, f 15,17, g - 16 
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Scaphiostena schwendingen sp. n. 


Completely, yellow-brown. Strongly convex and rounded with extremely developed pygidi- 
um. Pubesccnse sparse, brightly golden yellow. 

Head strongly convex, comparatively large, only slightly narrower than pronoturn. Width : 
length as 7 6 : 6.5. Anterior portion of head capsule not prolonged anteriorly, clypeus as well as 
labnim very broad, labmm moreover extremely short. Eyes very small, oblong oval, without 
depression at Ihe insertions of antennae (Fig. 13), finely facetted and pubescent (number of 
facets, due to the reduced eye si^e. very low). Entire posterior and lower margin of eye bordered, 
temples indistinct. Second segment of maxillary palpus in male elongate-clavate. only slightly 
w ider than the third one; terminal segment broadly securiform, inner angle situated at its midlcn- 
gth (Fig. 14). Terminal segment m female only a little narrower. Antennae (Fig. 15) very long, 
equal in both sexes. Segment 2 as long as, but distinctly narrower than 1; 3 by one fourth shorter 
and a little narrower than 2; 4 as wide as, but by one third longer than 3; 5 more than three tunes 
longer than wide and by nearly fifth longer than 4; segments from 5 onwards gradually slightly 
abbreviated, segment 10 only twice as long as wide; terminal segment oblong oval, 2.6 times 
longer than wide and by one fourth longer than the penultimate. Ratio of the lengths of antennal 
segments as 10 10-9 12.15:13 ' 13; 12 • 12: 12: 16. 

Pronoturn flatly convex, transverse (width to length as 6 : 4), without the collar-like anterior 
prolongation; posterior lobe actually indistinct. Sides m lateral view (quite) straight, posterior 
angles obtuse, rounded. 

Scutellum very small, broadly triangular, under normal conditions completely concealed by 
pronoturn. 

Elytra short and broad, moderately extending behind humera, only twice as long as their 
combined width. Apex of elytra broadly truncate, as broad as the cly tral base (Fig. 11). 

Pygidium more than three times longer than hypopygium, reaching one third of the total 
body length and two thirds ol the length of elytra. 

Anterior tibia m male gently curved inwards, without swelling on inner side and without 
longer hairs The fourth segment of anterior and intermediate tarsi emargmate to about two 
thirds of its length, with anteriorly truncate onychium on ventral side. Mesotibia, apart from 
apical ridge, with 2 - 3 very oblique lateral ridges (the uppermost ridge mostly rudimentary). 
First segment of posterior tarsus with 2 - 3 oblique ndges, second and third segments with 2 
ndges each Outer terminal spur of metatibia reaching two thirds of the length of the inner one. 

Mesepistema (Fig. 12) very short, only by half longer than wide, with quite straight lateral 
margin, only slightly projecting between elytra and pronoturn. 

Male genitalia as figured (Figs 16, 17) 

TYPE MATERIAL. Holotypus, male Thailand, prov Chian™ Mai, Dpi Initiation, 2500 m, 16-18 4 1987, leg P 
Schwendiger; Allotypus, female, ihe same data, Paralypes 1 male, the same data as holotype, 1 male, t female, 
ditto, hut 18 4 -23 8 1987, 2 females (1 spec without head and pronoturn), ditto, hut 17 7 1986 - 162 1987 
Deposited in Museum d'llistoire naturelle, Geneve, two paratypes in my collection 

According to collector (personal communication by Dr I. Lobl) all species were captured into 
pitfall traps with the Formalin fixative, in which they have been accummulated during a very 
long period of time (see above data). 

Name derivation The new species is dedicated to the collector. 

REFERENCES 

RRMISCIIK 1950 Die Gattungen derMordcIhden dcr Welt Entomol Mattel 45-46 34 92 
F.RMISCH K 1968 Contribution a la connaissance de la faune cntomologique de la Cote-dlvoire (J Deeelle, 
1961-1964) XDC - Coleoptera, Mordelhdae Ann Mus Roy Aft Cetttr Zool 165 257-284 
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techniques (X-rays, CT scans, sonograms, electrocardiograms), charts of geographic distribution of important 
parasitic diseases, and some laboratory procedures. Moreover, there are 1] full-page colour plates presenting the 
trophozoites and cysts of intestinal protozoa, malarial plasmodia in thin and thick blood films, and eggs ol'various 
intestinal helminths. In addition, there are 9 tables and many unnumbered reviews providing summarized infor¬ 
mation on protozoan and helminthic infections, and diseases transmitted by artliropods. Further on, presented are 
identification keys and characteristics, differential diagnosis, and suggested drug regunens.Thcre is hardly any 
essential new information omitted in this volume. Based on tradition of 34 years and seven editions, this volume 
represents a readable, throughout updated, originally illustrated, and well-referenced textbook. 


Jindtich Jira 


(continuation from p. 150) 
194 



Acta Sac Zool Bohem 58 195 203,1994 
ISSN 0862 5247 
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Taxonomy, descriptions, new species, new combination. Storpiomda. Buthidae. Isornetrui , Oriental region 

Abstract Isoineti »v fReddytwus) inleki sp n is described from Malavsui and Indonesia (Kalimantan) Taxono¬ 
mic position ol Isonietr us Jornwtus Pocock, ! thut stunt Pocock and I snnkatlensis Tikader & Rastnwade is 
discussed Isonietr us fotmosus is placed m the noun noli picat siibgenus hornet) us Hcmpnch &. Ehicnbcrg on the 
basis of distribution of pcdipatpaj tnchobothria 1 be validity ol (he suh^cncra Isomelnjs and Redds anus Vachon 
is affirmed, whereas the submenus Closotnchus I ikadcr &. Ilastawadc is considered to be a synonymnm to ihc 
nommolvpic.d subgenus (he type and only known species of the Utter subgenus / sankat tensis is transferred in 
the subgenus Isotncn us A check list ot all species of die genus Isotnetr us is included 

Isometrus (Reddyanus) ztdekt sp. n. (Figs 1 3,9-12) 

TYPt MA TERIAL. Ilolotypc male labelled Malaysia, Cameron Highlands, 1992 [collectoranonymous], in 
tlie aulhoi s collection Panitvpes one male (no [) and nine females (nos 2 10) labelled Malaysia, Cameioil 
Highlands, 1992 (no 2) and 1994 (nos 3 10) |colleetoi anonymous), one temale (No 11) labelled Indonesia, 
Kalimantan, Manga Pmoh, fontang, leg Ian Schneider 26 V([ 1993 I emalc Mo 3 is deposited in tiie Department 
ol Invertebrate Zoologv, National Museum (Natural History), IVagiu, All otlici paratypes are m the aulhoi “s 
collection 

Typi i OCA] 11 v A forest s|)ecies occurring under tree bark 

Derivaiio nomjms Named alter Jiff Zidek, a Czech paleontologist and zoologist at the New 
Mexico Tech University, Socorro, USA 

Description The total length is 320 and 29 2 mm m Ihe males and 25 7-30 2 nun m the 
females Measuicments ol the carapace, telson, segments ot ihe metasoma and segments ol 
pedtpalps, and numbers ot pechnal teeth are gtseu m Table 1 There are 11 and 12 pcctinal teeth 
in Ihe males and 10-12 in the females For the position and distribution of (ncliobothna on the 
pcdipalps see Figs 1-3 The base color is yellow to redish brow n w ith numerous black spots over 
the entire body On the chehcerac tlie black pigment forms an irregular lattice The carapace, 
legs, femur and patella ol tlie pcdipalps arc spotted. The catapacc has a well defined black spot 
around tbc median eyes, and the mesosoma bears three longitudinal stripes that, however, may 
not be well developed or readily apparent The linger is darker than the mantis, which is yellow 
to light reddish brow u w ith minute black spots chiefly on Ihe external surface. In the females the 
base color of Hie lirst three meiasornal segments is yellow and that ol the last t» o segments and 
tbc telson is reddish brown to black The posterior halves of the first four metasomal segments 
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Table 1. Measurements in millimeters of the species described The column denoted ''Pectinal teeth" contains 
numbers of both left and right teeth separated by a colon 




Isometrus (R.) 

Zideki sp. n. 
holotype 
male 

!sometrus(R ) 
zideki sp. n. 
paratypeNo 2 
female 

Total 

length 

32 

28 

Carapace 

length 

width 

3 5 

32 

37 

3.5 

Metasoma 

length 

21.2 

16.6 

segment I 

length 

2.4 

1 8 


width 

1.5 

1.3 

segm. n 

length 

3.1 

2.3 


width 

1.5 

1.3 

scgin. Ill 

length 

3.4 

2 6 

width 

1.4 

1 2 

segm. TV 

length 

4.0 

3 0 

width 

1.4 

1 1 

seam V 

length 

49 

37 


width 

1 5 

1 1 

telson 

length 

34 

3 0 

Pedipalp 

femur 

length 

3.4 

2.7 


width 

1.1 

1.0 

patella 

length 

4.0 

3.4 

width 

1.5 

1 4 

tibia 

length 

<5.4 

50 

maims 

length 

3.5 

2.4 


width 

1.9 

1 2 

finger ni 

length 

3 5 

32 

Pectinal 

teeth 

11.11 

10 11 


arc spotted and darker, and the fifth segment is entirely black. In the males the metasoma is less 
spotted. The first three segments are yellow with but a few spots, the fourth segment is reddish 
brown to black, the fifth segments is black, and the telson is again reddish brown to black. 

Affinities. The species is characterized by distribution of trichobollina on the pedipalps (Figs 
1-3), only two rows of granules on the subaculear tooth of the lelson (Figs 9, II), very- thin 
metasoma in both sexes (Table 1), a well developed median keel on the underside of (lie fifth 
metasomal segment, and two well developed parallel keels on the undersides of third and fourth 
metasomal segments (Figs 10, 12). The space between these two keels contains a row of irregu¬ 
larly dispersed granules of uneven size, which arc much less numerous in (he males than in the 
females. 

Geographically the nearest species of Isomefrus is /. formosus Pocock, 1893 from Java. This 
species has not yet been placed into any subgenus. According to opinion of the author of this 
pajfer 1 . formosus is a member of the nominotypical subgenus (see belows). In tins subgenus 
belongs also /. (/.) maculatus (De Geer, 1778), which has so far been the only species known 
from Malaysia and Kalimantan. In contrast, Isomeirus zideki sp. n. belongs tn the subgenus 
Reddyanus Vachon, 1972 (Vachon 1972, 1976 and 1982) and appears to be most closely related 
to /. (R. )heimi Vachon, 1976 from New Caledonia, which has similar proportions and also bears 
only two rows of granules on the subaculeaT tooth of the telson. This character differentiates 
these two species very well from the majority of other species of the subgenus Reddyanus. /. (It ) 
zideki sp. n. differs from I. (R.) hemi in havuig 10-12 pectinal teeth (12-13 in I. heimi) and a 
pronounced median keel on the underside of the fifth metasomal segment in both sexes (Figs 10, 




12; Vachon 1976, p.43, figs 12-13). Other differences can be seen in coloration, where for 
instance rn the male of /. (R.) zideki sp. n. the fifth metasomal segment is entirely black. 

Discussion. Twelve species of scorpions belonging to five families are known to occur in Kali¬ 
mantan. They are Isometrus (Reddyanus) zideki sp. n., Isometrus (Isometrus) maculatus (Dc 
Geer. 1778), Lychas shelfordi (Borelli, 1904) and Lychas hosei (Pocock, 1890) of the family 
Buthidae, Heterometrus (Heierometrus) longimanus (Herbst, 1800) of the family Scorpiouidae, 



Figs 1-3. Isometrus <Reddyanus) zideki sp, n. (Paratypus No. 2). F'ig. 1. Tibia, Fig. 2. Patella, Fig. 3. Patella 
and femur. Denoted is position of trichobothrium el in the holotypus (male). The second male (Paratypus No. 1) 
has trichobothrium el situated between d4 and d5, but closer to d5 than in the female. In Fig. 1. the First capital 
letters denote tridiobothria situated, on the manus; the first lower case ones, those situated on the fixed finger of 
pedipalp. Explanations: First letters: d, dorsal, e, external i, internal. Second, or second plus tliird letters: b. basal, 
sb, suprabasai, m, medial, st, subterminal, t, terminal. Numerals distinguish individual trichobothria of the same 
classification. Designation and description of trichobothria according to Vachon (1073). 
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Liocheles australasiae (Fabricius, 1775) (Vachon & Lourenco 1985) and Uocheles waigiensis 
(Gervais, 1844) of Ihe family Ischnuridac (Koch 1977), Chaerilus celebensis Pocock, 1893, 
Chaerilus variegaius Simon, 1877, Chaerilus chapmani Vachon & Lourenco, 1985 (Vachon & 
Lourenco 1985) and Chaerilus laevimanus Pocock, 1899 (Pocock 1899) of the family Chaerili- 
dae, am! Parascorpiops montana Banks, 1928 of the family Vaejovidae (Francke 1976). 



Figs 4-6. Isometries(Isometrus) formosus Pocock, 1893. Fig. 4. Tibia, Fig. 5. Palella, Fig. 6. Telson. In Fig. 4. 
the first capital letters denote trichobothria situated on the manus; the first lower case ones, those situated on the 
fixed finger of pedipalp Explanations: First letters: d, dorsal, e, external. Second, or second plus third letters: b, 
basal, sb. supra basal, in, medial, st, subterminal, t, terminal. Numerals distinguish individual trichobothria of the 
same classification. Designation and description of trichobothria according to Vachon (1973). 

Isometrus (Isometrus) formosus Pocock, 1893 comb. n. (Figs 4-6) 

Isometrus formosus Pocock, 1893: 88; Kraepelin, 1899: 67; Vachon, 1972: 177; Vachon, 1976: 39. 

MATERIAL EXAMINED, a male - labelled: Java, Haldumulla, Buitcnzorg, IV. 1894, det. Pocock, deposited in 
collection of The Natural History Museum, London. 
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Comments The total length is 52.3 rum, of which the metasoma amounts to 34 mm. The distri¬ 
bution of die trichobotliria on the pedipalps corresponds precisely to that given for the subgenus 
Isometms by Vachon (1972, 1982). This sjxicies is very well characterized also hy a pronounced 
subaculear lobe-like tooth (Fig. 6) with three rows of granules. 

Discussion. Kraepelin (1899) and Vachon (1972, 1976) listed this species only from Java and 
Sumatra, but Takashima (1948, 1950) found in the Tokyo Science Museum a male from Manok- 
wari, New Guinea. According to Koch (1977) the New Guinea record is disputable, however, 
because the specimen may in reality belong to /. melanoclactylus (C. L. Koch, 1867). Takashima 
(1950) characterized f.formosus by 10-13 (usually 11) pectmal teeth, whereas /. melanodactylus 
has 10-17 pcctinal teeth (Koch 1977) and the specimen of I.formosus examined in this study has 
I4peclinalteeth. 



Pigs 7-8. Isometrus Usometna)sunkoi lewis (likadcr & liaseawadc, 1983). Fig. 7. Tibia, Fig. 8. Femur. In 
fig. 7. the first capital letters denote irichobothria situated on the manus; the first lower case ones, those situated 
on the fixed linger of pcdipalp. Explanations: First tellers: d. dorsal, c, external. Second, or second plus third 
letters: b, basal, sb, suprabasal, st, subtcuninal, t, terminal. Numerals distinguish individual trichobothria of the 
nunc classification. Designation anti description of trichobothria according to Vachon (1973). 
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Isometrus (Isometrus) ihurstoni Pocock, 1893 

Isometrus thurstoni Pocock, 1893: 297: Kraepelin, 1899: 67. 

Isometrus (Isometrus) thurstoni: Vachon, 1972: 177; Vachon, 1976: 38. 

Isometrus (Raddyanus) thrustoni: Tikader & Bastawade, 1983: 273. 

MATERIAL EXAMINED. A female - labelled: India,Tamil Nadu, Mudumalai, leg. Roman Sauer 18.V1.1994, in 
the author's collection. 

Comments. The total length is 45.2 mm, of which the metasoma amounts to 27.3 mm. There are 
16 pectinal teeth. Subgeneric characters entirely agree with those of the type subgenus Isometrus 
(Vachon 1972,1982). 

Discussion. Vachon (1982) placed this species in the subgenus Isometrus, but Tikader & Basta- 
wade (1983) transferred it into the subgenus Reddyanus. A revision of subgcneric characters 
listed and discussed by Vachon (1972, 1982) reaffirms the placement of this species in the 
subgenus Isometrus. 



9 
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n 


a 
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Figs 9-12. Isometrus (Reddyanus) zideki sp. n. Fig. 9 male (Holotypus), lateral view of tclson and Fifth and 
fourth segments of the metasoma. Fig. 10 nude (Holotypus), ventral view of tclson and fifth and fourth segments 
of the metasoma. Fig. 11 female (Paratypus No. 2). lateral view of telson and fifth and fourth segments of the 
metasoma. Fig. 12 female (Paratypus No. 2), ventral view of telson and fifth and fourth segments of the metasoma. 
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Isomeirus (Isomeirus} sankariensts Tikader & Bastawadc, 1983 comb. n. (Figs 7-8) 
1sometrus(Closotnchus)sankariensus Tikader & Bastawade, 1983 311 

MM ERIAI. EXAMINED One Icirmle - labelled India, Kerala, Pcryar, leg Pavel Swift 15 IV 1993, Two females 
labelled India. Kerala. Mmuir env , Kalar Vail, leg Roman Sauer 29 31 V 1994, in the author's collection 

Comments The specimen from Peryar was found al the base of a tree under bark, at approxima¬ 
tely 9(X) m elevation. Its total length is 33.5 mm, of which the metasoma amounts to 21.5 mm. 
This specimen has 17 pectmal teeth. The lemales from Kalar reach 36.2 and 35.9 mm, of which 
the metasomas amount to 22.3 and 21.5 mm, respectively. Both specimens have 14 pectmal 
leetli The characters of the species match the description of Tikader & Bastawade (1983), but 
the subgenenc characters do not differ in any way from those of the type subgenns Isomeirus 
(Vachon 1972, 1982) The features of the submenus Ctosoirichus do not diller from those of the 
subgeiius Isomeirus. 


DISCUSSION 

Vachon (1976) divided the 14 known species into two subgenera: Isomeirus Hempnch & Eliren- 
berg, 1879 w ilh the species / maculaius (De Geer, 1778), I. ihursioni Pocock, 1893 and I. mada- 
gassus Roewer, 1934, and Reddyanus Vachon, 1972 with the species I. melanodaclylus (C. L. 
Koch, 1867),/ assamensis Oates, 1888, /. acanlhurus Pocock, 1889, 1, brachycentrus Pocock, 
1889 ,1 rigid ulus Pocock, 1897, 1. villains Pocock, 1900, 1 papuensis Werner, 1916 [= u. syn. 
I melanodaclylus (C L Koch, 1867), Koch 1977 p 1561 and I heimi Vachon, 1976. The remai¬ 
ning three speucs / bastheus Karscii, 1879, I formosus Pocock, 1893 and I. twaitesi Pocock, 
1897, were nol placed subgencncally. In 1982 Vachon placed / iwanesi Pocock, 1897 and 
I. basihcus Karsch, 1879 in the subgeiius Reddyanus, where he added also /. besuchen Vachon, 

1982 

Tikader <fc Bastawade (1983) incorrectly transferred / ihursioni Irom the nommotypical sub- 
genus into the subgenns Reddyanus. where they placed also 1 isadensis Tikader & Bastawadc, 

1983 and / corben Tikader & Bastawadc, 1983. They erected a new subgenns Closolrichus 
Tikadei & Bastawade, 1983 containing the sole species /. sankariensts Tikadei & Bastawade, 
1983, and incorrectly trjnsterrcd the type s|)ccies of the genus Isomeirus, I. (I) maculaius (= 
Isomeirus (R ) europaeus ) into the subgenns Reddyanus. In so doing, they abolished the lype 
subgeiius Isomeirus Hempnch & Ehrenbeig, 1879. 

Comparing ihe Icahnc s charaUen/mg subgenus Ciosoirichus w ilh those characterizing sub- 
genus Isomeirus , 1 come to the conclusion that I. sankariensts (Tikader & Bastawade 1983) 
belongs in the subgenus Isomeirus Hempnch & Ehrenberg, 1879. w Inch is valid and best charac¬ 
terized by the Icaturcs given by Vachon (1972 and 1982). The position of Ihe Isomeirus species 
which Tikader & Bastaw adc (1983) described as belonging in the subgenns Reddyanus ought to 
be re-examined. For this reason then placement m the subgenns Reddyanus is denoted by a 
asterisk in the following list of species of the genus Isomeirus 

Check list ol species of the genus Isomeirus Hempnch & Ehrenberg, 1879 

suhgtniis Isoinen us llcmpnih & Ehrenberg, 1879 
- Cbsotitchus 1 ikaJei & Basiawade, 1983 sjii. n 

! '/ofmomrPocotk, 1893 comb. n. Indonesia (Java, Sumatra) 
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2 -maculatus (Pc Geer. 1778) South America, Antilles, USA (Florida), Costa Rica, Africa, Madagascar, Pa¬ 
kistan. India, Sn Lanka, China, Burma, Thailand, Ijios, Cambodia, Malaysia, Indonesia, Australia, New Guinea 

7 - Si orptu ein opaeus Linnaeus, 1758 
= I some tr us europaeus Lflnnberg, 1897 

- Scorpio dentalus Wcrbst, 1800 

- Scorpio amettcanus Herbal, 1800 

- Ruthits (hcrmeti us)filum Hempnch & Ehrenberg, 1828 

- l.ychas pcnaensisC L Koch, 1845 

- Scorpio (Lydias) gabonensts Lucas, 1858 

- Scorpio gumeensis Lucas, 1858 

3 madagassus Roewer, 1934 Madagascar 

4 - sankar tensis Tikuder & Bastawade, 1983 comb. n. India (Kerala, Karnataka) 

5 thin stom Pocock, 1893 India (Madhya Pradesh, Maharashtra, Andhra Pradesh, Tamil Nadu) 

subgenus Red dyanus Vachon, 1972 

1 -acwUhuruv accmlhunis Pocock, 1899 India (Maharashtra), Himalayas 

2 - acimthui us loebh Vachon, 1982 Sn Lanka 

3 assamensis Oates. 1888 Assam, India (Uttar Pradesh), Nepal, Himalayas 

4 - basilicas Karsch, 1879 Sn Lanka 

5 besucheti Vachon, 1982 Sn Lanka 

6 - bi achycenp us Pneock. 1899 India (Karnataka, Kerala) 

7 henm Vachon, 1976 New' Caledonia 

8 - melaiiodaclytus (C L Koch, 1867) Australia, New Guinea 

- Isometi us melaitodactylus mjlanis Glaueit, 1925 

- /someti us gnu ihs Thorcll, 1877 

- Isometras papuensis Weiner, 1916 

9 ugldulus Pocock, 1897 India (Madhya Pradesh) 

10 twailcst Pocock, 1897 Sn Lanka 

11- villains Pocock, 1900 India (Maharashtra, Tamil Nadu), Indochina 

12- zideki sp, n. Malaysia, Indonesia (Kalimantan) 

13- * corbeti Tikader & Bastawade, 1983 India (Uttar Pradesh) 

14 * isadensis Tikader & Bastawade, 1983 India (Maharashtra) 
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BOOK REVIEW 

KUPCHELLA, CH E & HYLAND, MARGARET, C Environmental Science. Living Within the System of 
Nature. Third Edition Prentice Hall International a Company of Simon & Schuster, London, Sydney, Toronto 
Mexico, New Delhi, Singapore, Rio de Janeiro, Englewood Cliffs 1993 XXVII + 579 pages Format 210 x 280 inn 
Pricesoftcover $ 35 00 LSBN0-13 027418 6 

As stated in the preface, in the not too distant future, the environment will be required subject of matter for all 
college and university students Environmental issues are already ptcdominantly important throughout the world 
and critical to the future of human civilization, that we simply cannot have a w orld where lenders are ignorant cf 
the dynamics of interaction between humans and the environment Global ecological issues are critical for the 
future of human civilization The crisis m solid waste disposal, debris washing up on coast beaches, worsening of 
the air quality, decreasing ozone in the ozone shield threat of global warming and the "greenhouse effect", dura 
mshing of fossil fuel, increasing contamination ot groundwater, nuclear accidents, dying of trees, disappearing of 
tropical rainforest and wetlands, lakes afflicted bv acid deposition, etc Hie volume is organized into four parts and 
consists of 10 chapters Numerous rrumglossancs inserted into the text present definitions and explain key terms 
associated wuth particular topics Moreover, there are many "enrichment boxes 1 which arc featured in the main test 
by frames and which highlight various ecological phenomena There are also environmental career picLlies Each 
chapter concludes with a summary concepts to remember, and references foi furthher reading The book is dcsig 
ned to be used flexibly the chapters can be taken up ui any order 1 extua! part is supported by 227 figures including 
diagrams, line drawings, schemes ol ecosystems and mateual cycles in nature, individual procedures, landscape 
profiles and charts Moreover, there are 75 tables, many unnumbered black and white photographs and tour colour 
sheets which illustrate different biomcs landscapes and charts 

Part one (5 chapters) introduces basic principles of ecology which is defined here as the study how the living 
and nonliving things in the nature relate together Discussed arc the framework of ecology, energy in ecosystems, 
material cycles in living systems, populations and communities and evolution and ecology 

Part two (3 chapters) is concerned with human beings in the scheme ol natural things it explores the human 
need lor energy and nutrients, mineral and water resources llie chapter on population, fix id and hunger presents 
two secUons In section A various aspects ot human population growth arc looked at Section B outlines the food 
production, tood distribution and economic development, and the impact of biotechnology on agriculture 

Part three (10 chapters) deals with unpacts of human activities on health and the environment Discussed are air 
pollutants and their sources, the effects ot air pollution on humans, other organisms and ecosystems control of air 
pollution, water pollution, land use and misuse, wildlife, wilderness, and biological resources, the problem of 
persistent hazardous materials in the ccospheie, waste disposal in the ecosphere, and environmental aspects of 
cancer 

Part four (2 chapters) summarizes topics covered up to this point focusing on the roots ol environmental 
problems For solving this discussed are activities of various human institutions referring to religion, government, 
law, economy, education, science, medicine, and cities 

Ibis book is based on tradition of two previous editions (1986.1989) It is designed to be used by students 
headed for leadership positions m business, science, law, government, education, engineering, agriculture and other 
fields Its approach is human centered, the tenn "environmental science" is broader than "ecology" 
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Faumsticv, Ifst, earthworms, Lumbricidae, Czech Republic 

Abstract Six earthworm species, Allolobophora eiseni, Dendrobaena hnrtensa, D veneta, Eisenta spelaea, 
Lumbncus meltboe u.rand Octolasion tyrtareum, are newly recorded from the Czech Republic The short descrip¬ 
tions of these species are giver, together with the data on their distribution and ecology 'Jhe list of species so far 
registed tor the earthworm fauna of the Czech Republic is also included 

INTRODUCTION 

On the territory of former Czechoslovakia, fauntstic research on the family Lumbricidae 
dates from the end of the last century- (Vejdovsky 1874, 1883). Since that time, more than one 
hundred papers reporting earthworms from that country has been published However, modem 
investigations have been earned out predominantly m Slovakia (Zajonc 1981), whereas large 
areas in Bohemia and Moravia (Czech Republic) remain unexplored up to now. The present 
paper attempts to add to our knowledge of earthworm distnbutiou in those areas. 

MATERIAL AND METHODS 

In the Czech Republic, more than three hundreds localities were sampled for earthwonnsduring the course of 
1982 1993, from which the material containing 11582 specimens was obtained Qualitative as well as quantitative 
sampling methods were used Qualitatively, earthworms were collected in various structural parts of the biotopes 
(under stones, in soil, in moss, in plant remains, in decaying wood, under bark, etc ) to obtain species exlubtting 
various associations with the environment Quantitative samples were collected by a combination of hand sorting 
after digging in the surface layer of the soil, chemical extraction technique of applying a 0 5 % solution of formalin 
and/or heat cxtracuon of soil samples in modyfied Meyer's apparatus (Meyer 1980) The lumbrtcids obtained 
were fixed in 4% formalin and stored in 7% solution of the same fixauve Reference specimens are deposited in 
the author's collection at the Institute of Soil Biology, Ceske Budfijovice 

Code numbers given in parentheses behind the names of localities indicate respective quadrangles on the 
faumstic map of Czechoslovakia (see Buchar 1982) Where is no other indication, there applies leg V Pizl 

RESULTS 

Allolobophora eiseni (Levinseu, 1884) (Fig la) 

LOCALITIES. Bohemia bor, DScin (5151), 29 5 1982. 4 ex , Bohemia mcr, Purkarcc (6852), 20 5 1985, 1 ex, 
Bohemia mer , Hlubokd n Vlt (6952), 28 5 1985, 1 ex , Bohemia bor, KrkonoSe Mts . V baiinkdeh (5259), 
15 6 1988,4 ex , 26 6 1990,7 ex , Moravia bor - or, Beskydy Mts, Mazdcky Grunfk (6476), 23 6 1987,2 ex 
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Description. Length 30-64 mm, diameter 2-5 mm, segment number 90-115. Body cylindrical. 
Colour purplish to brownish red, more yellowish below; pigmented. Prostormum tanylobous. 
First dorsal pore in furrow 5/6. Spermathecal pores absent. Male pores on conspicuous tumes¬ 
cences confined to 15,1/3 of the distance from seta b toe. Ciitellum on 24-32 (33), saddle-sha¬ 
ped, reaching down to within setal lines ab or aa. Tubercula pubertatis absent. Setae closely 
paired, post-clitellar formula aa:ab:bc:cd:dd = 5 ; 1.2 : 5 ; 1: 1(1. Genital tumescences sometimes 
present around setae ab on segments 16, 17 and 25. 

Septa 6/7-8Z9 only slightly thickened. Seminal vesicles two pairs in 11,12, nidimcnlary. 
Spermathecac absent. 

Distribution. Cosmopolite. In Europe widespread westw'ards troni Poland, Slovakia and Bul¬ 
garia. New species for the Czech Republic. 

Ecology. Epigeic, acidophtlous and acidotolerant species, occurring under bark of fallen trees, 
under moss and decaying leaves. Often the dominant species in moorland, bog soils and by 
streams, pH 3.6-7.6. All my records are derived from tire litter layer of deciduous forest soils. 

Dendrobaena hortemis (Michaelscn, 1890) (Fig. lb) 


LOCALITIES. Bohemia centr., Prague (5952), 24 5 1982, 3 ex., Bohemia bor , Krkonose Mts , Vichtabi (5359), 
20.7.1982,39 ex., leg J.ChaJupsky 

Description. Length 15-50 mm, diameter 1.5-4.5 mm, segment number 42-130. Body cylindri¬ 
cal with the posterior region somewhat rhomboid and depressed. Colour redisli purple dorsally, 
with a colourless papilla-like area round setae cd on segment 11 (or 11-12). Pigmentation extends 
ventrally over the first 14-15 segments and often in the caudal region, otherwise whitish yellow 
below. Prostommm epi- to tanylobous. First dorsal pore in inlersegmenlal furrow 5/6. Sperma¬ 
thecal pores paired in 9/10 and 10/11, located near the mid-dorsal line. Male pores on segment 
15 with small tumescences confined by the furrows 14/15 and 15/16. Ciitellum on segments (26) 
27-33, saddle shaped reaching down nearly to setal line b. Tubercula pubertatis form elliptical 
bands or ridges over segments 30, 31, intersegmental furrow 30/31 often not obliterated. Setae 
widely paired, post-clitellar formula 1.5 : I : 1.5 : 1 : 3. Genital tumescences surround setae ab 
on segments (9,10) 11,12 and in the clitellar region, but often lacking. 

Septa 13/14,14/15 strongly muscular, those 7/8 - 9/10 somew hat thickened. Seminal vesicles 
paired usually in segments 9-12 but either or both of the anterior pairs may be rudimentary' or 
fail to develop. Two pairs of spermathecac in segments 9, 10. 

Distribution. Cosmopolitan species. In Europe from Turkey, Greece, Albania, Macedonia, 
Italy, France to Portugal. Introduced into England, Switzerland, Germany, Hungary and Slova¬ 
kia. New species for the Czech Republic. 

Ecology. Epigeic species, Living in decaying forest litter. Now the species is widespread in 
organic nch soils of greenhouses, gardens and pastures. Both our records come from compost 
heaps iu gardens. 
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f --- 

5 ig 1 a - Atlolobophora eiseni, b - Dendrobaena hortensis, c - Dendrobaena veneta, d Eisenia spelaea, c - 
-Umtbricus meliboeus, f - Octolasion tyrlareum. Seale - 1 cm. 
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Dendrobuena veneta (Rosa, 1886) (Fig lc) 


LOCALITIES. Bohemia ccntr, Prague (5952), 29 4 1982, 2 ex , 24 5 1982. 26 ex , Moravia rner, Bmo (6865), 
26 4 1988,5 ex , leg 1 louskova 

Description Length 21-155, diameter 2-8 mm, segment number 65-255. Body cylindrical, 
postenor region tending to become rectangular m transverse section, slightly depressed. Cou- 
lour, a conspicuous reddish purple mid-dorsal stripe with intrasegmental bands mainly incom¬ 
plete ventrally, mtersegmental furrows and most of the ventral surface unpigmented flesh colour 
to whitish yellow. Prostommm variable from epilobous to tanylobous. First dorsal pore in 
furrow 5/6 Spermalhecal pores m furrows 9/10, 10/11 located near the nud-dorsal line Male 
pores with large tumescences confined to segment 15. Clitellum over segments (25,26) 27-32 
(33), saddle-shaped Tubercula pubcrtalis on (29) 30-31 (32), usually ndge-like but the furrows 
are seldom completely obliterated, occasionally papillate and nearly circular on segments 30 and 
31 only. Setae widely paired, post-clitellar formula 1.5 . 1 : 1.5 . 1 • 3. Genital tumescences 
usually surround setae ab in the clitellar region, at least oil segments 30 and 31, cd on 12 

Most of the anterior septa thickened: 5/6-12/13 slightly muscular, 13/14, 14/15 strongly mu¬ 
scular Seminal vesicles in four segments, 9-12. Spemiathecae two pairs in 9 and 10. 

Distribution. Transcaucasia westwards through Turkey, Carpatlio-Balkan Peninsula, Croatia, 
Slovenia and Italy into Spam Found also in Poland. Slovakia, Ireland, England, Wales and 
California. New species for the Czech Republic 

Ecology Epigeic species, ocurring under decaying leaves and in the top layer of organic nth 
soils; commonly recorded from compost heaps, manure and sewage beds. Our records are den- 
ved from compost heaps in gardens 

Eisenia spelaea (Rosa, 1909) (Fig Id) 

Localities. Bohemia met-, Puikaicc (6852), 20 5 1985, 9 cx , Bohemia mer , Hluboki n Vlt (6952), 
28 5 1985,18 ex 

Description Length 70-98 mm, diameter 6-7 mm. segment number 84-95 Bod}’ cylindrical, 
slightly flattened posteriorly Colour rcdish-purple. with pigmcntless yellow- mtersegmental 
furrow s Segments 9-11 pigmentlcss laterally Proslomium epilobous, open First dorsal pore in 
furrow 4/5. Spennalhecal pores paired in furrows 9/10, 10/11, opening slightly above setal line 
c Setae closely paired, posl-clitellar formula Male pores on 15, surrounded by large tumescen¬ 
ces encroaching onto segment 16. Setae closely paired, genital lumescences present around setae 
ab on segments 16, 17, 23- 25, 32, 33. 34, and around cd on 9, 10 and 11. Clitellum occupies 
segments 26-33, saddle shaped Tubercula pubertatis on 28-31. 

Septa 12/13 and 13/14 thickened. Seminal vesicles four pairs, in 9-12. Spermathecae two 
pairs m 9 and 10, 

Distribution E. spelaea was recorded from Alpine (Italy, Hungary, Slovenia, Croatia) and 
Carpathian (Ukraine, Roumaiua, Slovakia) regions. New species for the Czech Republic. 
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Ecology. Epi-hypogeic species, which occurs in root-layer of moist soils in woodland, known 
also from caves. My material was collected in wet depressions of deciduous and spruce forests. 

Lumbricus meliboeus Rosa, 1884 (Fig. 1 e) 

LOCALITIES. Bohemia mer, Purkarec (6852), 20 5 1985, 14 cx , Bohemia mer, IlluholciS n Vlt (6952), 
28 5 1985, 18 ex 

Description. Length 57-84 mm, diameter 3-5 mm, number of segnemts 56-104. Body cylindri¬ 
cal, behind clitellurn slightly dorsoventrally flattened. Colour red-violet and iridescent, with 
dorso-veutral and antero-postcnor gradient Prostomium tanylobous. Dorsal pores good visible, 
first in 6/7 Two pairs of spermathecal pores in line of b, at 9/10 and 10/11. Male pores on 15, 
with elevated glandular papillae sometimes extending to 14 an 16 Clitellurn saddle-shaped, on 
(29) 1/2 29 - 1/y 33 (33). Tubercula pubertaus band-like, on (1/3 30) 1/2 30- 32 (1/n 33). Setae 
closely paired, post-clitellar formula 7 - 1:8:1:25. Setae ab of segments 11, 12 and 22-32, 35 on 
genual tumescences. 

Septa begin in 4/5,7/8 and 9/10 somewhat thickened, then thin and membraneous posterior¬ 
ly Three pairs of seminal vesicles in 9,11, 12 Two pairs of spermathecae in 9 and 10. 

Distribution Lumbricus meliboeus has been previously recorded from the Alpine region of 
Italy, Switzerland, Germany, Austria, France and Slovenia. One specimen reported by Piquet 
(1919) from Sarek region in northern Sweden should also be mentioned here, permitting to 
consider about boreo-alpine distribution of the species. However, this record has never been 
confirmed, and 1 agree with the opinion of StOp-Bowitz (1969) who stated it as doubtful. New 
species for (he Czech Republic. 

Ecology Little seems to be known about the habitat and biology of this species. According 
Zicsi (1965) and Wilcke (1967) it lives m litter of deciduous forests; Bouchd (1972) reports that 
L meliboeus occurs exclusively m mountains, and is bygrophilous, relative acidotoleranl and 
slenoioinc. Morphological and ecological features indicate Dial the species belongs to interme¬ 
diate form between epigeic group of earthworms and the anecie one My records are derived 
from A-honzon of damp soil in depressions of mixed deciduous forest. 

Octolasion ryrtareum (Savigny, 1826) (Fig. If) 

LOCALITIES Bohemia bor- oco. Sokolov (5841), 18 5 1993, 5 ex, Bohemia mer, Sumava Mts, Boubin 
(7048), 6 10 1993,4 ex 

Description Length 25-160 mm,diameter 2.5-6 mm, segment number 87-135. Body cylindri¬ 
cal, slightly octagonal posteriorly Colour whitish grey to blue, rarely rosy pink or brownish; 
unpigmented. Prostomium epilobous First dorsal pore in or behind furrow 8/9, mostly between 
10/11 and 12/13 Spermathecal pores paired in furrows 9/10,10/11, opening slightly above setal 
line c Male pores paired on segment 15 above line b, with large tumescences obliterating parts 
of furrows 14/15 and 15/16 and encroaching onto the adjacent segments. Clitellum extends over 
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30-35, saddle shaped reaching down to within setal line ab. TUbercula puberlatis form longitudi¬ 
nal bands within the ventral border of the cbtellum throughout its entire length, i.e. 30-35. Setae 
closely paired anteriorly, becoming widely paired to distant more posteriorly, immediate post- 
clitellar formula 3 3 1.6 • 1.3 . 1 . 7.3. Genital tumescences surround setae ab and often cd on 
segments (9) 10 (11) 12 and also seta s on (21) 22 (23). 

Septa 6/7-14/15 muscular. Seminal vesicles in 9-12, the two posterior pairs being larger than 
the two anterior ones. Spcrmathecae two pairs in 10 and 11. 

Distribution. Octolasion tyrtareum seems to occur in southern and western Europe, the Middle 
East and most of North America with introduced populations in South Africa, India, Australia 
and Oceania. However, records of this species have been often confused with those of O. lacte- 
um (Savigny, 1826). New species for the Czech Republic. 

Ecology Hypogeic, neutrophilous and acidophilous species. It lives m various biotopes, from 
pastures, arable land and gardens to forests, where is often found under stones and logs, in 
decaying leaves, compost, peat; in soils of pH 4.3-8.1. It seems to be more hygrophilous than 
0 . lacteum , being more abundant m moist soils of bogs, caves and strcem banks. 

CONCLUSIONS 

Faumstic research of earthworms resulted in additional six species of lumbricids being newly 
recorded from die Czech Republic. Together with the records presented here, the list of the 
Czech earthworms fauna contains the following taxa: 

1 Allolobophora cklorotica chlorotica (Savigny, 1826) 

2 Allolobophora eisent (Lcvinsen, 1884) 

3 Allolobophotahrabet (Ccmosvitov, 1935) 

4 Allolobophora trtoravtca (Pi71 et Houskova, 1994) 

5 Allohbophoi a pan.it Eisen, 1874 

6 Aporredoilea caligwexm catigmosa (Savigny. 1826) 

7 Aporrectodea cahgmosa trapezoides (Dugds, 1828) 

8 Apnneclodea geaigu (Michaelsen, 1890) 

9 ApotrecUxtea handhrscht handhrscht (Rosa, 1897) 

10 Aporrectodea icterica icterica (Savigny, 1826) 

11 Apart eclodea longa longa (Ude, 1885) 

12 Aporrectodea t osea rosea (Savigny, 1826) 

13 Denchobaena altemsi allemsi (Mithae'tscn, 1902) 

14 Dendrobaena hortensts (Michaelsen, 1890) 

15 Dendrobaena tllyrica (Cognetti. 1906) 

16 Dendrobaena mrazeki (Cc mosvitov, 1935) 

17 Dendrobaena octaedra (Savigny, 1826) 

18 Dcndrobaenavejdovskyt (Ccmosvitov, 1935) 

19 Dendrobaena \ eneta \ eneta (Ro%a, 1886) 

20 Deitdrodrd us rubidus rubtdtts (Savigny, 1826) 

21 Dendrodnlusrubtdus subrubicundus (Eisen, 1874) 

22. Dendrodnlus rubidus temtts (Eisen, 1874) 

23 Etsenta letidajetida (Sav igny, 1826) 

24 Etsema spelaea spelaea (Rosa, 1901) 

25 Etsema submontane (Vcidovsky, 1875) 

26 Etsetuella tetraedra tetraedra (Savigny, 1826) 
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27 Etsemella lenaedra intermedia (Ccrnosvitov, 1934) 

28 Etsemella lelraerira pupa (Eisen, 1874) 

29 Eitzmgenaplatyura platyura (Fitnnger, 1833) 

30 Fitzmgeiia platyma tie pi essa (Rosa. 1893) 

31 Fttztngena platyura tnonJaita (Cemosvitov, 1932) 

32 Helothilusantipae antipae (Michaelsen, 1891) 

33 Hekxtrilus antipae tubercutatus (Cemosvitov, 1935) 

34 llelodrilus oculatus oculatus 1 loflmetster, 1845 

35 Ki t todrilus auriculaius ( Rosa, 1 897 ) 

36 Lumbt icus baicalensts Michaelsen, 1900 

37 Lumbricuscasianeus (Savignv, 1826) 

38 l timbi icus meliboeus Rosa, 1884 

39 Lumbrtcus polyphemus {Filzmger, 1883) 

40 Lamb icus i ubellits i ubellus Hoffine lsler, 1843 

41 Ijimb icus terresti is Linnaeus, 1758 

42 Ocloth /Ins argot tensis (Bretschcr, 1899) 

43 Oclodriluscomplanatus (Duges, 1828) 

44 Octorh this nanspadanus (Rosa, 1884) 

45 Octohision cyaneum (Savigny, 1826) 

46 Octolasion lacieiim (Savignv, 1826) 

47 Oclolasion inontaman (Wcssclv, 1905) 

48 Octolasion tyilareuin (Savigny, 1826) 
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BOOK REVIEW 


PETERS W Colour Atlas of Arhropads in Clinical Medicine London Wolfe Publishing, 1992,304 pp 190 * 
260 mm Pnce hardcover Lstg 90 (X) ISBN 0-7234-1653-2 

As emphasized in die introduction, up to now no single work has brought the whole gamut of the arthropods, 
including the insects, together with diseases, parasitoses, and envenomations for which they nre responsible, in the 
pictorial form such as that in the "Colour Atlases" in this senes The phylum Arthropoda, defined as joint limbed 
animals protected by an exoskeleton, contains the largest number of species of any phylum in die animal kingdom 
Many of them are of considerable importance to human and veterinary medicine because they act hosts in the 
transmission cycles ot some ol the most troublesome and, in many cases, lethal diseases that affect man and 
animals In the course oi this evolution, man has greatly influenced the geographical distribution of many arthro¬ 
pod species The disastrous disruption ol human society und the environment by war and famine has always been 
associated with surges of arthropod-borne und other diseases Global wanning through the so-called "greenhouse 
effect" brings with it the positive danger that a number of major vector-borne diseases will extend beyond their 
present geographical limits Many arthropods cause various degrees of discomfort, it not pathological changes 

Tins book consists of five parts containing 19 sections or chapters in all Each part characterizes a particular 
group of arthropods and diseases associated with them It includes a general textual part and figures complemented 
with descriptive legends A total number of figures is 990 They constitute colour photographs of organisms and 
pathoinorphological changes in organs and tissues caused by them, terrestrial biomes and ecological aspects, 
technological procedures and uppropnalc equipment, stcreoscims, schematic drawings and diagrams, life cycles, 
and charts ol geographical distribution of diseases In the acknowledgements numerous authors from all parts of 
the world are listed who gave the assistance m providutg pictures and their personal expertise Acknowledgement 
is made also to various scientific organizations In addition, there are 32 tabular reviews summarizing information 
and classification schemes of the phylum Arhropoda, arthropod vectors of diseases, arboviruses and other arlhro- 
pod-bome agents, and particular groups of urtliropixls of medical importance 

Part 1 focuses on Ibe zoology of the arthropods with particulai reference to evolution, classification, physiolo¬ 
gy, and life cycles 

Pair 2 is the most extensive (112 pages) Tt deals with arthropods as disease vectors Following chapters are 
covered here arboviruses, nckettsioscs, bactcnal infections, malaria, babesiosis and theilenosix, trypanosomiases, 
leishmaniases, and helminthiases Arboviruses include such important pathogens as those causing yellow fever, 
dengue. Japanese B encephalitis, and Rift Valley fever There is an overview of hard and soft ticks, their main 
hosts, distribution, and associated diseases or pathogens Further on classification and causes of haemorrhagic 
fevers, mosquitoes implicated in the transmission of arbovinisess, rickettsial diseases transmitted by ticks, mites 
and lice, and other infections caused by bacteria, viruses and protozoa arc discussed here The section on malana 
provides insights into the morphology of anophelme mosquitoes, life cycle of malarial plasmodia, methods of 
anophehne mosquitoes surveys, malana vector species in subgenera Anopheles , Celha, Nyssorhynchus and Kerte 
sit a in the Old and New Worlds, and methods foi malana control Following sections arc devoted to babesiosis 
and theileriosis and lo trypanosomiases m South Amenca and Ainca with classification of tsetse flics, with reser¬ 
voirs and control measures The section on leshmaniascs gives comprehensive overviews of sandfly vectors and 
Utshmania species m the Old and New Worlds followed by figures demonstrating life cycles, epidemiological 
and clinical aspects Arthropod-borne helminthiases cover wide vancty of infections wtth trcmatodcs, cestodes 
and nematodes, in the life of which artluupods play an essential role as uitcimediate hosts There is a concise 
overview of crustacean intermediate hosts of lung flukes that effect man In last years addlional about 11 Parage- 


(to be continued on p. 216) 
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Taxonomy, Anthaxiaaureovirulis sp. n., Coleoptera, Buprestidae, Cyprus 


Abstract Anthaxia (s xtr.) aureoviridts sp n. (A. fuigurans species group) is described, illustrated and compared 
with A futgurans (Schrank, 1789) 

Anthaxia (s. str.) aureovtridis sp. n. (Figs 1,3) 

Dt-scription. Ralher small, flattened, slightly lustrous species with well developed sexual di- 
chromalism: head, pronotum and ventral side of body golden green, pronotum with two large 
black spots, elytra dark golden, golden-green or brown-green with indistinctly separate blue- 
green poslscutellar stripe, reaching nearly three fifth of elytral length (male), or head and prono- 
tnm black, ciypeus, pronotal margins and central pan of pronotum with blue lustre, elytra 
brick-red with golden green or blue-green poslscutellar stripe, ventral side of body black with 
green lustre (female); elytra and ventral side of body with microscopic white pubescence. 

Head small, ciypeus slightly incurved anteriorly, frons with wide and deep longitudinal dep¬ 
ression, vertex about 1.7 limes as wide as width of eye; sculpture of head very indistinct, consis¬ 
ting of polygonal cells without central grains which are almost covered by rrucroscuipture 
(mainly in female); eyes small, not projecting beyond outline of head; antennae short, black with 
metallic lustre in both sexes, the third antennal segment short, only slightly longer than the 
second or (he fourth, segments 5 - 10 triangular, about as long as wide, the 11th segment shortly 
elliptical. 

Pronotum wide, 1.8 times wider than long, slightly vaulted, with large and deep laterobasai 
depressions; anterior pronotal margin slightly lobate medially, posterior margin almost straight, 
lateral pronotal margins regularly rounded and icurved before posterior angles; maximum pro¬ 
notal width in middle; sculpture of laterobasai pronotal depressions consisting of very prolonged 
cells, forming typical longitudinal keels along pronotal margins, central part of pronotum with 
rounded and polygonal cells anteriorly and w ith several irregular transverse wrinkles in posterior 
part; w hole pronotum with basal rrucroscuipture, central part sharply punctured anteriorly. 

Scutellum pentagonal, somewhat wider than long, black with golden green lustre (male) or 
black (female). 

Elytra subparaliei, 1.5 - 1.6 times as long as wide at humeral part; humeral swellings and 
basal transverse elytral depressions well developed; elytral epipleurae narrow', not reaching apex 
of elytra; elytral lateral margins widely rounded in apical third and straight before apex, each 
elytron rounded separately; apical margins of elytra with extremely fine, almost indistinct lateral 
serration; elytral structure grainy, very homogenous, with fine basal microsculpture and with 
feeble, short irregular longitudinal and transverse wrinkles; apex of elytra w'ith distinct, large 
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and deep punctures; elytra somewhat less lustrous than pronotum. 

Ventral side of body with fine basal microsculpture, almost matt, reticulate structure more 
distinct only on basal abdominal stemites; anal stemite simply rounded in both sexes, lateral 
serration almost indistinct; male mesotrochauters with sharp, melatrochanters with somewhat 
shorter and blunt spine. 
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I 
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E 
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Figs 1 -4. 1 - aedeagus of Anthaxiti aureovtridis sp. n, (holotype); 2 - the &am e,A.fulgurans\ male metatibia of 
A. aureoviridis sp. n. (holotype); 4 - the same, A, fulgurans. 

Legs rather short, male metatibiae with shallow inner preapical incurvation or almost straigt 
(Fig. 3), meso- and metatibiae of female not modified. 

Aedeagus short, parameres distinctly enlarged in basal pan and shortly narrowed before 
middle, apex of parameres widely, regularly rounded (Fig. 1). 

Length 3.8 - 4.9 mm (holotype 4.9 mm), width 1.6 - 2.0 mm (holotype 2.0 mm). 

TYPE MATERIAL. Holotype - male: Cyprus, Kykkou, 5 -7. vi.1093, M. Kafka leg. Allotype - female: the same 
data. Paratypes 17 males and 4 females: the same data (4 males and 1 female); Cyprus, Saittas, 3l.v.-3.vi. 1993. 
M. Kafka leg. (1 male and 1 female); Cyprus, Kykkon. 5.-7.vi.l993, M. Krnjcik leg. (9 males and 1 female); 
Cyprus, Saittas, 31.V.-3 vi.1993, M. Krajtrtr leg. (3 males and 1 female). Holotype and allotype in the collection of 
author. Paratypes in the collection of Ing M. Kafka, Dr M. Krajcfk and author. 

Host plant. Unknown. 
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Differential diagnosis. Anihaxia aureoviridis sp. n. ( A.fulgurans species group) belongs by 
colouration of male antennae and sculpture of elytral apex lo A.fulgurans species complex sensu 
Bfly (1984). This new species w ith well developed sexual dichromatism (undeveloped in A nig- 
ricollis Abeille, 1904. slightly developed in .4. muhebris Obenberger, 1918 - Obenberger 1938) 
differs from A. fulgurans (Schrank, 1789) by fine, homogenous and less lustrous structure of 
elytra, by form of male metatibiae (Figs 3, 4), indistinct sculpture of Irons, by form of aedeagus 
(Figs 1, 2) and by bnck-reU elytral colouration of female. 

REFERENCES 
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Nat. Prague 111 99-201. 
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/limits' species have been described as parasites of man m parts of Far Fast, in West Africa and I atm America 
Furtneron arthropod vectors of draeontxasis, lymphatic filanasis, onchocerciasis and loiasis, thelaziasis and some 
rare zoonotic infections are figured here 

Part 3 comprises arthropods as ectoparasites Discussed here are acannes of medical importance that can give 
rise to generalized or systemic and cutaneous allergic reactions Insects are represented by hemiptcrans {genus 
Cimex), sucking lice and flies 

Part 4 concentrates on arthropods as endoparasites in humans Recorded i this part are zoonotic infections with 
pentasstomids Proteocephalus croiah parasitizes some snakes, and linguatuhd species can cause the syndrome 
, Wzoun"or , Ynarrara' , or lesions in internal organs (liver, lungs, eyes) In following chapters included are scabies 
and demodex infections, myiasis with five families/subfamihcs and 16 genera of myiasis producing dipterans, and 
finally tungiasis that caused by the tropical chigger or jigger flea Tuiufa penetrans 

Part 5 is concerned well harmful and venomous arthropods Scorpions of medical importance belong to the 
Buthoidea and Chactoidea superfamilies with some 45 genera or species from the Mediterranean region, from 
Africa, North and South America, from Asia amd Australia In following chapters the whip scorpions and pseu 
doscorpions are mentioned Spiders harmful to man include six suborders Clinical aspects with systemic reactions 
and necrotic lesions of araneidism/loxoscelism/latrodectism are Figured here Crustaceana contain a diverse collec 
tion of arthropods In addition to their importance as intermediate hosts, a number of crabs have been implicated as 
the cause of poisoning through consumption by man About 46 tropical or subtropical crustacean species from four 
clauses/suhclasscs are known or suspected to be toxic to man In following sections figured ait: dipiopods, chilo 
pods, and insects (Hemiptera, Lepidoptera, Diptera, Hymenoptera, Coleopteral capable to produce damaging bites 
or dangerous cnvcnomations In conclusion, a bibliography offers a comprehensive list of references to the pnma 
ry literature 

This publication is closely related to "A colour atlas of Tropical Medicine A Parasitology", third edition 1989 
by W Peters and H M Gilles It is a vital illustrated guide to a wide range of readers, students, physicians from 
genera! practitioners to tropical specialists, and medical entomologists Its pictona! form impressive concerning 
variety of colours and bizaircnes of animals harmful to human health Some clinical aspects figured liere are 
literally dramauc This colour atlas presents an essential complement to classical textbooks of tropical medicine, 
medical zoology and parasitology, in particular entomology 
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Taxonomy, rcdcscription, Osmia agilis , Tergosmia, Megachilidae, Hymenoptera. Palearctic region 

Abstract. The position and status of Tergasmia Wamcke, 1988 within the tribe Osiniim is discussed and a 
detailed redescription of Osmia agilis Morawitz, 1875 is given. 

The peculiarities of Tergasmia Wamcke 

The position of Tergosmia that was established by Wamcke, 1988 originally as a subgenus of 
Osmia appears - due to the unusual combination of certain structural characters - unquestionably 
uncertain if not somewhat ambiguous. In the case that all the supraspecific taxa described as yet 
within Osmiini are considered as subgenera of a single large genus Osmia , Tcrgosrnia is revea¬ 
led as an intermediate taxon between the Os/nia-like and \hc Amhocopa-\ikc subgenera comple¬ 
xes. Nevertheless if within Osmiini a certain number of these supraspecific taxa are virtually 
recognized as distinct genera (each of them with a number of respective subgenera) the position 
of Tergosmia remains doubtful. While several but not insignificant characters (i.e. the lack of a 
stria on the ventrolateral iwrtion of tergite 1, the shape of apical margin of the female clypeus, 
the short and basally widened uncus of fore and middle tibiae of the females, and the shape of 
apical margin of tfie male tergite 7) recall markedly the genus Anihocopa , some others (as the 
distinctly punctiform notalices in both sexes, in the male sex the rounded lateral portion of the 
apical margin of the tergite 6 without any suggestion of sharply pointed teeth so well pronoun¬ 
ced in Anihocopa-Uke subgencra, the lack of a paired membrane of the gradulus of the steniite 6, 
and the only four exposed sternites) correspond on the contrary well with the large complex of 
subgenera allied to Osmia s. str. 

If the point of view to split up the large genus Osmia into several distinct genera is a right and 
warranted trend in the present classification it seems best to raise Tergosmia to the generic level 
(including the meanwhile monotypic subgenus Heterosmia recently separated from Tergosmia by 
Tkalefl, 1993) because of its evidently intermediate character; it clearly deviates both from 
Osmia and from Anihocopa and cannot be simply associate with any of them, unless the global 
conception of both these genera is considerably altered. 

Tergosmia agilis Morawitz, comb. n. 

Osmia agilis Morawitz, 1875: 88-89, female, male. 

After being briefly described in Latin and more extensively so in Russian language from five 
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various localities of Middle Asia only little can be found in the literature in regard to this appa¬ 
rently rare, localy distributed and hence poorly known species. Ducke (1900) recapitulating the 
Latin part of the original description and adding the faunistic record published by Morawitz 
(1880) obviously did not know it from his own expenence and put it - perhaps only due to the 
integumcntal colour given by Morawitz (1. c.) as "aeneo-subnucans" (p. 17) - to the Osmtd 
versicolor-group of the subgenus Chalcosmta. Fnese (1911) followed Ducke (1900) and presen¬ 
ted only 3 very short and msufficiant diagnosis in German. Popov (1967: 70) likewise mentioned 
Ihe species as a member of the subgenus Chalcosmta and added one new faunistic record. Re¬ 
cently Zanden (1988. 123) put Osmia agilis to the subgenus Caerulosmia , established by him¬ 
self. The same author (Zanden 1991) published supplementary notes to the original description 
(p 49) in addition to the designation of the lectotype (p. 48) and presented (p. 71) four sketches 
of structural details, i e. the apical margin of the female clypeus in two different views, the apical 
margin of the male clypeus and the apical margin ot the male tergites 6 and 7. Although Wamc- 
ke (1988) did not include O. agths in his established subgenus Tergosmia, there is no doubt this 
is where it really belongs as subsequently the same author (Wamcke 1992) confirmed. 

REDES CRIFTION 

FEMALE morphology Inner orbits in their low'er two thirds converging below. Mandibles 
tridentate. Mouth parts of moderate length Maxillary palpi 5-segmented. Sides of gatae with 
sparse erect hooked yellow bristles, longest basally and gradually becoming short toward apex. 
Upper margin of lateral ocelli situated distinctly above supraorbital line Ocelloocular distance 
512 urn, ocellooccipital distance 288 pm. Clypeus (like m other Terg os mi a- species) markedly 
protuberant (Fig. 1), its lateral margins rather long, apical margin narrow, straight, overhanging 
base of labrum, polished and slightly impressed transversely, surface of clypeus uniformly cove¬ 
red by dense punctures (30 pm) with interspaces mostly edgily narrow and polished. Frontovcr- 
tex, mesoscutum and scutellum with punctation but slightly coarser (35 pm), less uniformly 
arranged and less crowded; polished interspaces here and there wider, on frontovcrtcx intermi¬ 
xed with scattered minute punctures (10 pm) in some places. Size of punctures of genal area 
similar to that of clypeus. Proximal segments of flagellum as in Fig. 2. Tegulae polished and 
bare except for fine punctation (10 pm) of their anterior parts and along outer margins. Propode- 
ai triangle dull throughout with a wide, coarsely roughened basal transverse zone, remaining 
low'er portion obscurely reticulate Adjacent parts ot propodeum equally dull, with shallow, ill 
defined fine punctures and chagreened interspaces. Uncus of protibia very short and wide, wi¬ 
thout a sharp pointed spine [obviously a valid supraspecific character, not mentioned by Wamckc 
(1988)]. Stngihs as in Fig. 3. Hind coxae with a sharp ventral carma. Tcrgite 1 with well develo¬ 
ped gradulus, disappearing laterally; its basal concave portion midapically extensively bare, 
polished except for shallow reticulation along median longitudinal sulcus. Median part of dorsal 
surface of tcrgite 1 moderately densely punctured, punctures round and of rather uniform size 
<25 pm), interspaces of 1 to 2 puncture width, polished; lateral parts generally more densely 
punctate with rather narrow' interspaces. Ventrolateral portion of tergite 1 without stria. Tcrgite 2 
antenor to gradulus dull, sharply chagreened throughout, with a few scattered indistinct fine 
punctures (15 pm). Punctation of exposed surfaces of tergites 2-5 similar to that of dorsal part of 
tergite 1, only on tergite 5 slightly denser; a wide belt along apical margin of tergites 4 and 5 
abruptly covered with dense confluent small punctures. Tergite 6 with dense and sharply delimi¬ 
ted fine (15-20 pm) punctures, separated by very narrow, obscurely shagreened but rather shi¬ 
ning interspaces. 

Body length ca. 6.5 mm [according to Morawutz (1875) 7 mm], length of fore wing 5 mm. 

Integument as indicated for the male sex below. Teeth of mandibles dull reddish-brown. 
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The colouring defined by Morawitz (1875) as "aeneo-submicaus" appears very inconspicuous, 
recently defined by Zanden (1991: 49) as "Abdomen schvvach erzfarbig". 

Pubescence. Colour similar to Dial of male. No tufts of bristles arising beneath anterior clypeal 
margin (a supraspecific character, common to all the Tergosmia-spccics hitherto known, but not 
mentioned by Warncke 1988). Fasciae of rather long white hairs on tergites 1-3 only laterally; 
tergites 4 and 5 each with entire band along apical margin, consisting of shorter recumbent white 
hairs. Scopa whitish. 



Figs. 1-12. Tergosmia agiiis (Morawitz). 1 - Clypeus, female with poLishcd and slightly impressed apical area, 
2 - three basal 11 age liar segments ot right antenna, female, 3 - strigilis, female, 4 - head in frontal view, male, 5 - 
right mandibulu, male, 6 ■ palpus rttftxtllaris, male, 7 - strigilis, male, S - tergites 6 and 7 fa - gradulus, b = 
impunctttlc swollen and strongly polished area), 9 - same, tergites more exposed, 10 - genitalia, male, in dorsal 
view, 11 same in dorso lateral view, 12 - venation of fore wing, male. Scale for Fig. 6 - 0.5 nan, for others = 1 
mm. 

Male-morphology. Inner orbits converging below for tbeir whole length (Fig. 4). Mandibles 
tridentate (Fig. 5). Mouth parts as in female, but sides of galae lacking any hooked hairs. Positi¬ 
on of ocellar triagle similar to that of female. Occlloocnlar distance 460 tun, ocellooccipital 
distance 352 pm. Clypeus with anterior margin markedly 3-lobcd (Fig. 4), surface dull, with 
punctation very fine (15-20 pm) and confluent (otherwise thickly covered with pubescence in 
fresh specimens) except for anterior lobes which are bare and strongly polished. Palpus maxilla- 
ris as in Fig. 6. Sculpture of heat! and thorax similar to that of female; roughened mediobasal 
portion of propodeal triangle less distinct. Strigilis as in Fig. 7. Mind coxae with only a feeble 
suggestion of a ventral carina. Sculpture or tergites also similar to the female. Tergites 2-6 each 
with distinct gradulus, pregradular portion sharply and uniformly sbagreened; exposed dorsal 
parts of these tergites shining, only slightly more densely punctured than in female (tergite 6 but 
very densely so). Interspaces very narrow to a half puncture width. Tergites 4-6 with very fine 
punctalion along apical margins (similar to that of tliese parts of tergites 4 and 5 in female sex). 
Configuration of tergites 6 and 7 as in Ftg. 8 and 9; tergite 7 posterior to gradulus slightly 
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constricted transversely, in front of midapical emargination with an impunctate swollen and 
strongly polished area. Margin of stemite 1 moderately arcuate, with a feeble midapical emargi¬ 
nation. Stermtes 2 and 3 broadly arcuate. Stemite 4 with broad midapical margin straight. Sterni- 
te 5 with rather deep and greatly widened midapical emargination. Sternite 6 broadly rounded. 
Ground between punctures chagrcened on stemites 1-5. Genitalia as in Figs. 10 and 11. 

Body length ca. 6-7 mm. 

Integument Black. Antennae black-brown. Tibial spurs whitish-yellow. Terminal seg¬ 
ments of tarsi brownish-yellow, those of hind legs somewhat darker. Fore wing membrane near¬ 
ly hyaline, venation brown to brownish-black. Genitalia with penis valvae ochreous, 
gonocoxites and gonostyli distinctly darker, yellowish-brown. 

Pubescence. Rather long and uneven, dense on clypeus but not very dense on remaining parts 
of head and thorax, partly so on tergite 1, short on remaining tergites. Colour: pale whitish- 
yellow on head, pale brownish-yellow on thoracic dorsum. Tergites 2-6 with snbapical fasciae of 
short recumbent whitish hairs. Stemites 1-3 with loose, rather long recumbent hairs along apical 
margins. Hairs of stemite 4 only short and inconspicuous. A large mediobasal portion of stemite 
5 covered with dense short recumbent velvety pubescence; midapical emargination of stemite 5 
with long dense recumbent pale yellow bristles. Stemite 6 having dense short recumbent velvety 
pubescence on mediobasal portion and short loose inconspicuous hairs on remaining part. 

MATERIAL EXAMINED. Uzbekistan: NunUau Mts. nr. Farish, 13.5. 1985, 2 males. K. Borovec lgl. coll Tymer 
KaraTepe nr. Samarkand. 19 5.1974, I female, K. Denes lgt , coll. Padr. - Turkmenistan: Kara-Kala, 1 female, S 
Becvar lgt., coll. Halada 
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Fig I Surface specimen of the organ of Coni from the basal region of the cochlea 
fVcrvct Monkey). OllC - outer hair cells; 111C - inner hair cells. Bur - 20 micrometers. 


Fig. 2. Surface specimen of the organ of C'orti from the apical region of the cochlea 
(Vcrvct Monkey). OHC-outer hair cells; I11C - inner hair cells. Bur = 20 micrometers. 
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